MULTI - MODE S| GNAL PROCESSI NG BACKGROUND OF THE | NVENTI ON
1. Fireld of the Invention The present invention is directed to a
mul ti- 5 wowmseeospadi o conmuni cation system capabl e of digi t aerme7ggyge anal og
comuni cations, and nore particularly, to a TDVA dual - node digital
cellul ar tel ephone wherein anal og communi cations are provided by
digital — EEECTRIRALLY CONDACTIVE COMPUSITIONS ANFvirtHOps FoR /S he
density of two way radi o conmuni cation I ncreases, there s an

i ncreasing pressure to service PROBDUEGINGISAMEnes in a given geographic
region. The pressure i s exacerbated because of the limted nunber 15

of frequencies a geographic area is allotted for a gi ven use.

The existing AMPS cel | ul ar sg&ﬁmm*ﬁ%}ﬁ&%ﬁﬁ N St at es uses anal og- FM
for voice transm ssion. ecause o e eman8 for significant increases

in 20straffic capacity over the sane frequency spectrum currently
used in anal og systens, for |ower cost operation and additional nobile
t el ephone features, The presant knvestiomrolates, toseledtmienlly onduictive icemposites basedi t i on

S bej.n fg.om.anal o o digital ,canmuni.catiops,.in,25 cellular
t el ephone oélyagfn%eﬁgf.é of tWd tﬁemop%sh’écﬁf‘g‘?'ﬂ%ﬁﬁamﬂl fi"@“RB@E‘%“’(‘%BW? PEst he
digital f enARhrbol ®fRR ah@br saMor EH¥rEANYD MHdtRils Fr producifgiiakddl a7 phones.
Digital TDVA offers sone very inportant 30 advantages over the anal og- FM

-

"AMPS' system  Anpbng these are a 3-to-1 call to channel ratio, better
I nterference rejection, and h Qi [ ree of speech security.

d earjr%/ the 3-to-71 call rati ﬁé‘ﬁ#gﬁ%%ﬁﬂmm&mhe Met ropol i tan
Statistical Area - 2- (MBA)
system operators with traffic congestion (system busy) probl ens.

A cellular phone sysElectrisilyc bonductivez polyhef fbased comyssitipns g diddl irhmage! | ul ar
tel ephoneésﬁ andards has 5 been contenplated. The Electronics Indusiries
Associ at i ahppplicationss suchy asdorfissipeting Qepfrostatic charge fromeplasticqats and on
(TIA), whi : [ {4 Rl .standar for utilizing the public

ai rways aﬁgﬁgné%o?%% efg 3@3@@3&?“ na{;é/e‘:%c it ‘%ﬁ%ﬁ%eeﬁ%bgﬁm PRS0 for
a duals noEMIPEXafipisofor eletttdstatic dsohitge (ESD) wplicatioh Afe i@t YaBkgide>- 54. A

dual - rode system would tend to bridge the transition time for SwW t chi ng
over legrh ropm instaliatonsistoragedivayist avateryearders, chip watiersiand congtarction t he

©
continued existence of .anal o nly systens 15 in Rural Statistical Areas
(RSA;),.fS?"ﬂpﬁg?"g%g’é.e"Pl°S‘°“'P%°9F}.‘ “é}fflg;nt No. 5,119,397 to Dahlin et al.,
herein incorporated Gompainds Wfdred %xsﬁisﬁﬁftﬁlgastaﬁc e&eﬂi&itf?%vﬁ&aé °r9pi@%ﬂd

digital cellular tel ephone system
surface resistivity of 10° to 10" ohm/square and compounds specified for EMI shielding

O

.

20  applications typically exhibit volume resistivity of 107 to 10> ohm-cm.

There are known in the art polymer baséd compounds having appropriate
resistivity for both static electricity dissipation and EMI shielding. One class of
compounds known in the art is based on polypropylene (PP) or polyethylene (PE) with
high carbon loading levels up to 40 to 60% by weight characterized by surface resistivity

25  ofabout 10° - 10° ohm/square. For applications requiring EMI shielding, weight loading
levels of 30 to 50 % PAN carbon fibers, 40 % aluminum flakes, 15 % nickel-coated
carbon fibers or 5 to 10 % stainless steel fibers have been used for the same class of
polymers.

The method currently used to increase the electrical conductivity of

30  polymers is to fill them with specific conductive additives, such as metallic powders,

metallic fibers, carbon black, carbon fibers and recently by intrinsically conductive



which permts analog, digital and dual analog/digital 20 nobile stations

to coexist in a flexible manner. That patent discloses the parallel
I nt r oductwonsREs0a separate digital system while | eaviPQTALsg/0634xed
anal og system unnodi fi ed. A secondary set of control channel s are

added so that, where a separate digital 25 system does exist, the nobile

stations wpblymirigigodlders. TheCohbietistic Béhavibt bf these mawals @the lRRitenes BRFar y
set of control channels. If the separate system does not exi st

t he nobi | estengly orn-linean relgtionshipabetyveen gthe a¢lectrical enmgdudsivityt ank the filleret ur n
to scan the primary s of ontrol, channel s, I ch. cont ol anal qQ

comuni cat %?g% ‘Séé%‘ﬁt*%‘g‘de@aﬁ% é%regesc G tog%tgﬁwty °r}o¥heapa¥§!eggmde
anal og/ di gickmpowfd s BeAdral QIR low; its magnitudd iSsinfifk & thal\ef thég)?%e%?x i

Andros et al. | scl 0sés a paging systemwhich is conp W 35
t ransmisssi GHE" to 101" @hm ey Asdoslingals incaerised; the condbativity dréasessshuply by

recei ving short digital or, apal og ) . - 3-
nessages. @ qrﬁingﬂ dragaitude QVer a pAroNy copcspiratige Jange, thea slowly drersasepages
fromeithe WL ' it t i 1

cel lul ar b te g%hgé\ngq 2‘3‘}5‘ ent{ fhﬁ W P%ﬁ&gnmrr%ﬁ%ﬁgd%re?ﬁgﬁgor{g&n%gigltésjgﬁect

~either a dobint'ah’.or This tehavio deseribésohn Gisalutertconductor transition occurring at a
SUMVARY OF THE | NVENTI ON . The present invention re-uses the digital
pr ocessi ngcatisal ypumerfractinn Mereolation dupdheld)y dhis thrgshold isdup tathe fommation of

communj cat i, ops.. ;thus_ avei di ng. t he need f Or substanti al nunber ,of
upl 1 A5t BaPRe-RRoSR o i lkiling roughlf o, SRS WRRn G yolHER B o
phone, aB&WingdfctricaPéifrefittoTohy 1 nstal l ed. Furthernore, the dual - node
cellular phone allows a user to access ei ther an anal og cell base

station or a digital UelBatent Nayadt6%8 k6t deseribesd an splectrically tcondudtive sisge bei ng
gi ven referential treatnent. by dual.-node cel | bas st.ation.
Bue to t hetGREblaTty soerial @ERGEPR  With  Righ carbon, SoptEy The OMABSHPY | { 2
channel s wigddiudgy 6% sk 1005art20f poMitBpylére-dii lereaRpbly e PP 3(?§atr%;o?c51%9HeSt i ng

servi ce. In” an area where 'system "busies” are” chronic,

dual - msde placke®2vitd I par\of silioe aixd §RdOtpapts ob alfiber tejnfofcing agentcselestedtfromy a
call. These features and_advan es_are gained by a 25 dual -node
si gnal pr of¥&eR fifers Pt 2 BIMIEA Gﬁﬁ%ﬁﬁﬁ 1S an circuit for converting
anal og or digitally us paiRONDA5PHASEE Heifies Wit Sifgll fobBles gkl ©
digital formfor processing, a fransmt circuit for conVerting anal og
or digital elcticallyy dondaotiveOcompasitionmadthah chigh geattain torteatarthe tdoaipositidnl at i ng
a transmt signal, and signal processors_for i{)orocessi ng t he

i nt er nedi atclyding foxieach i0pasts oh thermeplastig gepinsselested from fhe groypefpalyalefin,

\3/2 ? F] S | isbu L 2 ?gﬁ%%iaq%ﬁ gc&ﬁnﬁ[i@&%ﬁgn%%utadiene | M)dj:o%iower Oesift! %!)lglgt_léyi)erngat
terephthalate (PBT) resin, polyphenylene ether and polyamide (PA) resin, 30 - 300 parts
of electrically conductive glass fibers, 5 - 40 parts of carbon black and 5 - 40 parts of
graphite.

Russian Patent No. SU 1,643,568 describes a high carbon based electrical
25 conductive thermoplastic compostion in which electrical conductivity is achieved from
the dispersion of carbon in the matrix. The composition includes 20-35 weight percent
polypropylene, 10-20 weight percent polyamide, 20-30 weight percent carbon black,

10-20 weight percent graphite and 15-20 percent glass fibers. :.
There are generally two methods for producing electrically conductive
30 thermoplastic articles known in the art. In the slow production rate compression molding

method less filler (e.g. carbon black) is required to achieve a desired conductivity,



sanme circuitry, thus avoiding the need for a substanti al nunber of
duplicate parts. BRI EF DESCRI PTI ON OF THE DRAW NGS

The i nvenwiooss/20603l now be described in detail 5 with referpatgLimoisfae
acconpanyi ng drawi ngs i n which: Figure 1 (A and B) is a schematic
of RF circuitry in accordance with the present invention;

Figure 2 (/howeveBihe fiechaicdl @itopertiesodf the @oflipgiitian are usuily Aefidiént. inthe fast
accordance with the present invention; 10 Figure 3 is the Bool ean
power cont rRsPducign gatgfinjectionimeldingamethed peties mgchanical properties aréachiewedands a
functi onal . J: fifs yst.omjpteqgrated.circuit or ASIC
code- naned %8%%&?@% gé‘ometﬁ %%e_ éroﬁgceg EP%@F;?%?O(B‘P?P’?}%O’}@W‘E filler

i nt er f aces;required is high.Fi Ot e&fidiéhcd 6t Enpedich Hi i i

i nt egrated c?r cuit cglclie- naned ABB?rE&and %{se%:)%ll gﬁﬁé%@l%@%ﬁi{ﬁgﬁuw

Fi gure ¥ i scompoundsis thatithes¢lativelyislawipaonessing isexpénsiver ansnitter path of the
present invention; funct%?nal glock di agram of the

. Figure 8is a
recei ver path of the ‘br@-@ﬁtd’?‘?‘f&éﬂ?ﬁ%rﬁfspmr art polymer,based rempoyndacfaronal
bl ock di agraeingbta@l dissipatibi' gl L < El g .i,Ss a di.agra
illustrating re% a?‘?vempanblppaﬁgsgﬁghgﬁgég,g apphcam]):ﬁs ig:?%%r PEICFIAES (%4 es
t he make- uponfuctive radflitives required- toafor the conductive pofyraier @nipbuhds ?esditiﬁ?riﬁm of
a speech encaoder us&d 30 in the preferred enbodi ment of the invenfion;
&g

Fi gure 13 el cept a9d defigientprgpessability-and meehanical propesties and alsochigh warbon
referyed i: . 1. . i ntion, .. .. Fi gures 14A
gnd 14 &i I ?&g{%ﬁgﬁg r@ﬁ%%lggﬂeﬁ%"tlflg’ﬁgm?ﬁgyegpﬁéfw?p@yﬁg?ﬂs of aI g?st ri buted

RC li ne; - 5- Figure 15
illustrates a quadrature nodul at or arrangenent ; Figure 16
illustrates a preferred arrangenent of a switch-tunabl e RC null devi ce;
and 5 Figure 17 illustrates a preferred arrangenent of a stepw se
adj ustable nulling resistor for use with t he device shown in Figure 16.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An enbodi ment of
the present invention includes 10 digital cellular phones which are al so
anal og conpati bl e; a dual - node phone. The anal og section functions
identically to previous nodels of anal og phones though it re-uses many
of the components devel oped for the digital portion. This enables the
15 production of a dual -npde transceiver with the sane physi ca

di mensi ons as in previous anal og-only nodel s. Thus, a user who al ready
has a built-in, anal og-only nodel can be upgraded to digital
capability in a matter of mnutes without the cost of 20 a new
installation. In an effort to mnimze cost and power
consunption, as much of the radio hardware is used in both nodes as is
possi bl e. A software change and sonme hardware operating node changes
are all that is 25 needed to switch fromanalog to digital and back in

t he preferred enbodi nent. The main differences between the two
nodes are



the rate at which the transmt and receive interfaces run and the type
of software running in the DSPs 30 (Digital Signal Processors).

Each ti nwom8mosid3 change is required, the m cr opr ocessRET/HOMMEd2s t he
hardware interfaces to change rates and downl oads a conpletely
different set of software to the DSPs. One DSP 144 (Figure 2)

- 6- performs all trSUMMARYOF THEINVENTIONcond DSP 142

perforns all receive functions. In that sense, there are 5
conpl etely different sets of software in the Read Only (FLASH TYPE)
Menory 5 136. t : OCESS S f t he
DSPs (anal og t ransm t% 2R P%wgiga&@m@é ﬁ’d%ﬁ”?’g& Iﬂ'%gzﬁgﬁl]g%nc 315‘6“15‘?(1&1 t al

receive). céhductdsondpition. i n one inplenentati on RAM based, neani ng that

t hey store all of their executable software in RAM The 10 four sets
of DSP software are Aasording, del an gspedieof the Fprasmt Horemtion3 cthe neleckivallyoaded
to each DSP

SP 5 on- SRS, POBEGEIRA RO & AB SHBRNDANIC SR f'ttsfge‘%ﬁﬁgraaﬁ'p%udn?xp%‘i;? be
necessary piHriSa £3ecattfihkintiphstic dompsichEhfidg Rodrhity i literldi en% m&f

acconmodat e t he di gi tal- node prograns. An a
i ncl udes H@Mratrbed ThSRemphsition aisp inclvdespBbern being qncapsulatq:d opsitmiyl the

Ltk St aant ol i » gk S b S sy
OCCUPeS Eéfbon black E&ﬁﬁ&%ﬂfﬁﬁiﬁg ifpes el dhliafly ﬁf&ﬁ%& ﬁg@xg s%ﬁd cglrng&?&l? €10

In digital thi's®wou nventio een necessary

Si nce 't he isthihce polaityl The insie forirago of antencuplbied metwork] imelukigfcarbor of
its transn}t sl ot . wever,  since the nobile according to the present

i nvent i on biagksig paféemgmm of Rartiglespravides ancslectrigally 6 ¥ ggnductive @gmwrtpn it does

Syst om cai 1 ed 30, AR iR ERee bpset of i ey hERRl pf it babsd - The

transm tt g corBub@ve 8£BbY filler ark éhe! $68Bnd! ¢BinBYnedt dsesufﬁclenﬂy %igh so that a
Transmi t - Recei ve- Scan- Transni t - Recei ve- Scan in the tinme slots

descrisbed substanipbpart Sifnthe cahwnefillen is locateéaatethgpmteaﬁam)rbetvseeumhe seporsbt h

(7 =1 B Sy B BB S TR L Bl
-7- coﬂéeﬁgkif&x H"é‘a:gbnsisoitsle&flgn 'Eﬁaer%? ﬁ&%ﬁﬁd@@xﬂmk@'tﬁﬂﬁ ithe pridt’#€r (O

allow for future nobiles that wll transmt only in slot 1and receive
in slot 2 eldo;ucaﬂmmoaétthg composlupns;uahus hnalamg)uhﬂ cofmposifionsnaf ither preseded t o

repr esent ge@: t hus, achi evi q&ngp aldvant age. The Har dwar e
Wth ref eﬂ%‘f?&B 1 pAvehiggequs jn many; g clean rpppy applicalions.u| | dupl ex
operajg on in anal 0g At Bbiect of the present invention is to utilize a fast processing

method for producing the thermoplastic electrically conductive compositions of the
present invention. Injection molding is used for producing the electrically conductive
thermoplastic compositions of the recent inventions while using very low carbon black
concentrations and improving the mechanical properties of the composition.

25 The electrically conductive composition of the present invention includes
a matrix including substantially a first thermoplastic component, a second thermoplastic
component having a higher polarity than that of the first thermoplastic component, the
second component encapsulating a plurality of fibers forming a network of encapsulated
fibers within the matrix, and a carbon component preferentially attracted to the second

30 component 5o as to make the network an electrically conductive network within the

matrix.



separating the transmt and receive signal paths. A 10 conmmon antenna
conneets to a femal e connector J2, | ocated on the side of the radio.

Thi s conngotyeross2 protrudes through the al um num casti pgTanstieossaznect s
directly to the printed circuit board. The RF input to the dupl exer 100
is froma transmt power 15 anplifier 117. The RF output is fromthe

dupl exer 100 t Ondohé lefdboliimenbTif! fhe Cprededd ifVentibe ﬂﬁcﬁst%e oplasfd Fcui t.
The transmt circuit includes a nultiplier 113, Pator 115,

a mxer 1Jc@mmncxttal racpolpdlefirs yompmmdzthh bt@vxﬂmupmnddedoehstaﬂmermmnent( not

ange of dBE mw&ﬁ“x’fﬁ%&% WP e (e of PpbuRarEe Wshamaurbs &

o g e e B g

mul tipdi erEVMOE. hha préﬁﬁsdnetnbbdmarthy cbmp@ﬁm aichdies less thah 00 >pafty peiit put

of the channel synt hesi zer 110, as nodi fied by a buffer anplifier 111,
and t he odiupdred @pyanude@l}%Vﬁ)}IQ nodul ator 115. It is then anplified, through
30 a gain controll 1 il per t T |I 1 bef ore
bei ng coupled into t I near %Zxﬁm@ﬂxq rh'grrp%?l erléIH’Fm chylo ngh

transmttwum&e@rsm&@&ﬂmémpmeﬁtﬁsﬁélymmde orEMOB4 MHz is generated
by nultiplying, via the - 8-

mul tiplier 113, a reheweh@eotbmgrmtboﬂumt,aﬂneeffatenmponent gk gseddctege fikommt or or

crroud ol e e entpitayms, s caaiplkayfsitsh dsh et sd dhe
circuit. @ec&m&fgjo&m&%{hgga%ﬁgggﬁEvbm directi onal coupler 118, a di ode

power detector erature conpensat or di ode, and a
microcontrol I er 120 Thegéibérsrof the coirpbsifibns of the/present imvention imuyabec glisom ASI C
(Appl icatign Specifi c I n egra ed CI rcw t) 124. 1 The directional
coupl er 17Ebess Jpj ¥ duefgr the (GopIPRELIAD, B¢ q“%pk??#@?’ PLPAHPEHUt to
the di ode pouer ﬁ? ect or 119 The DC output of this detector 119 is

t enperature com?ensa " by a diode. The output of the detector circuit
is a ¥ vol tage rel aTkekarison! dofpbhentof el comppsitions dfakeinverttiva of tisepresegient  of
t he anbi ent t enper at ur e. The, DC vol tage from the directional
coupl er 1lgvention may bee@rbw ldka/@tmtwsm of i qombinatipw; the garbop ic@rnponent

digitizes the ana ol t the 20. [LO¢O 120
Where o ey BEcapa fife AN pRRGC BRRBdmicnl Sod CmiphiioR SAHOES esdbay T

number of parts ped GRinHRM ELBG BREE |18Valothen Prefbri&l B&B&lmﬁﬂ@'thé lcsmpastﬁ&l
out put adjusted to bring the directional cCoupler voltage to the

sel ected anelud@des*.sahaﬁomperhundﬂad@admmﬁbem power may be adjusted by
varying the ro d to an, AGC anplifier 117a

through a DA ci rcwni“ 588’2’9%%)%%%35 WOS*PFN%MO eorépprg\éat\wm i nput
drive |9V%31§®1%11Fm{1 'asaﬁro PRMBbut 10° ohlERY, o Aural b 0P WPAUGRE' DGY L e
desired power 30 control range l'e maintalining |1near operat| on of

t he transnmMRagandhtensile stiengtiRiof ppwe60 MPaput from t he linear anmplifier
117c may be approximately 5.5 watts, corresponding to 3 watts at the

ant enna connector J2. In the case of a hand portabl e dual - node phone,
the 35 power output level is sonmewhat |ower at around 0.6 watts.




-9- The receive circuit operates over the frequency range of
869.04 MHz to 893.97 MHz, and may be a dual conver si on super het er odyne
recei ver wiptgsr2es031. 04 MHz first internediate frequency KOTRLY7/60042 @ 600
kHz 5 second IF. The channel synthesizer 110 provides the hi gh si de,
first local oscillator frequency injection to the receive circuitry.
The channel synthesi zer BRIEF DESCRIPTION ©OF THEDRAOFINGS t o 965. 61 MHz
in 30 k Hz steps.a_illo . The regejver circuitry includes a RF

anpl i fier 101, ADRRRresentysRton Wﬁl undgsstoogd and appregiated more fally-from

71. 04 MHz é“qu . =k Xe Lfien/ pscillator
circuit 10§1,Eyfgfrlld %Ddekﬁfedjdgéebggﬁgﬁﬁ%%pﬁﬁcg%m% %tgggé Elgsended) WHESER i nput
si gnal frowhiche antenna enters the recei ver through the dupl exer 100.
The signal IS supplied to the RF anplifier 101, where it is

anpl i f Ped by appr oxi Fig: di ij 2 schematiqillustiatiom jof itke mogphology ofathp| elestticaly t he

i nput of t i filter 102.. The.20 dupl.exer. 100 and the filter 102
provi de fiérbg}dﬁla'ﬁn%&g%@lasﬁce#m%&??sPf#??sggmf}:‘?%n of the channel

synt hesi zer frequencyigsO2AE ARt MligilRY kxe SEM RA&@b i i ver
from bei ng over-dri vengrsby t he trgﬁésm' txﬁgligrgnal . 25 &Sﬁl& @Eglﬁc:eg%’gut of

t he recei viapgrifications)ef)fr¢ege fractured supfacescoft en tiljectionrmolded xempdsittorvdfathe it is
m xed mﬁtg.the.s[gnal fromthe channel synthesizer 110 suppl i ed
through a BOIFERVERI%tier 111 and filter 105. The mixer output is
appligg to the firstpiF330s schbmhéi® zﬁmgp ' r ' Nl.led to a
m xer/anplifier/osci Iith or %ﬁhrcu?tslf%lgal ereﬁllutgﬂl'%ﬁsOﬁ Ofg%%%ﬁv\%%gﬁ&g%é at

bl ock 106hthe ele6@idally-zondaétiverthérmeplastic cobapusitiony of the presérdténveh@sal is filtered

by two filters 107 and 108 and anplified by nulti-stage anplifiers 35
106c and 106d. The b5ig8 4Ap4Riagnschematic blogk diagwam lusgations of fopreltemativg a

tinme varyi |1 . it C . . .-
Hor VY PG i fof BiSQGClat b BBaERly, copdystive dhsmpplastic cqmpgsitionty e by
a tine varofithgprehas ivafitor wieteiv @hibof Black is theparbblédinpound; and

Alternatively, the radio signal can be regarded 5 as a conplex vector
whoselfeal and imagi Figsy Spart 8C are sehematigeblpel \dirgramT dlugtratianis zef tthree 600

kHz | F si | R i subs e nunerical, pr,ocessi ng, . t.my either, be
apl it nt cfbmetive, gt BRBRAS Yor HORICRE e DEHEGADY bndifey: Wesmooliglv oy o1
di gitized donfpositioheef the GredsHt iAEhtidd wheYeirPthe cArBh coripdtindds bith iR BRLK t Ude
and a signal contai ning the phase information nmay be digitize SO
cal | ed LO®nd@ak@nfibersod). The latter is used in the preferred

enbodi ment. Consequently, the IF anplifier stages 106c¢c, 106d generate a
signal proportional to 15 the logarithmof the anplitude called RSSI

(Radi o Signal Strength Indication) and a hard Iimted 600 kHz | F
signal containing the phase information, both then being fed to _
sui tably adapted A-to-D convertors for digitizing. 20 The LOG
PCLAR met hod of extracting conpl ex vector values froma radi o signal
is described in U. S. Patent No. 5,048,059, which is hereby

i ncorporated by reference. The LOG POLAR et hod requires a neans of
digitizing the phase angle of an




25 RF signal. The preferred nethod is disclosed in U S. Pat ent No.

5, 220,.:275. -Anot her suitable nethod is described in U S. Patent

5, 084, 669naywskagddh are i ncor porated hereby by referencgermoronsaz
There can be three types of nenory used in the 30 dual-node radios of the
present invention, shown in Figure 2. A 256k x 8 (256 kilobit), flash

programmabl e ROM bﬁmﬁl?%mmﬂhﬁ?mdPﬁkﬁkg?mﬁioﬂper ating

code, and the four sets o ~operating code to I eved and

downl oaded to the 35 DSPs 142, 144 at the appropriate tine. Next there
IS an 8k x 8 Electrically Erasabl e Programmable ROM )

(EEPROM) 134 whi ch iSelifé@we%m%améﬁ&@gsl-\ﬁgwﬁlmae/schema%ﬂme@fsgc t he

user and s [ . d . ol evel , nme _and nunber
ot or age,  caisettoflt d3Hafdle BkreERibbopent dirfonialy YaBepdich. ol B prisre s
m Ccr opsocemyelitidndr use as a scratch pad, for I nterrupt context saves,

etc. There is a reserved area in both the flash menory 136 and
t he EEPROM menory 134he glectically gpnductive gmdti-comppnent theemoplastic memprsition,ed i f

and when the 1Q radio is,t0o.be uploaded with conpl etel ew sof t war e.
There are %%'%555%%"54 f%lm%?%ﬁgmimgggg@%sug%mhx °¥ﬁ§rsaﬂ%srm BUC adi o.
One DSP 14dorigdund] Bhasd!fibers 14 dncapihillitdd HHACH isefbhd ﬁa@ﬂmﬁﬂiﬁﬁetéaﬁ{ ottt f§42

per f or s all receive functions. Each DSP is fed by a sepatpate

dedi cat ed bhaving thereimand thefeddSrarbont blatka skovrp i theESEM micrographs ofi€ize 2clAgcks i s

19.44 WMHz..The DSPs _142, 144 execute one_ instruction per external
cl ock 1Ry c| Hlustzaged in Fig ﬁe%la‘?aﬁpeé%( 4 E’P‘@P%Hlati‘g wath seepnd tﬁmoelaéwcqm&mcy

modes ‘shoul s ha cAfboR R i fpfh ol ORARACE SRR SRty By BiflOniB f4. | S
9.72 MHz so the Iophe prefereddo ednbbdia@ne) thee Sirst Cthertda@lapuiea@mgoﬂem/e@tai on

are preferably nultiples of 9.72 MHz. 19.44 MHz is the chosen nultiple
in the prepdydleinenibasadnerpomponen, t pelygymnent ®PHverhapesh. component  q®ach

DSP 142, 1 . Ial.al 4 Dar e bi- L rection ort, on each is
used by th%ﬁ@?%?%r?%uﬂdﬂ%%c pSr)c?é 5025’0‘?31'1%?‘? g‘i’ lu‘lnflaﬂ'%athicg \B%qugﬁ
splitss  addeBelagions cBRPpbndde bHE e SetSHIOBEAPIREN Lolabdh RQME,@@EM& and
RF transm’? dat a DSPCCRXBAI}I'AL and the receive %)SIg 142 Spli ts@?})s

ot her por tomh dolxetiylereM Gipwlalddeohol (EVQHD pamlpesn. EARrefarablRRF thee caistametat a
DSPC RXDATAZ. . ach DSP.142, 144 is. RAM based, with a 2k word

boot ROM HIRRPIERHLS iﬁ%g‘i’ﬁtﬂ?na&eaelﬁfm?rﬁa BRI, Qtne e@%mm&bcm%eaﬁfa og
‘;rgpgt 'dg{‘aisiﬁELdeUfl%p\%uﬁ@ 'ch&ipRE e ESMmPSitdon’s mechdriedl %%peﬁﬁ@%?lgy@ssiﬁﬁﬁéﬂﬂ egn' n
anal og void&oﬁhgﬁéelecﬁrisalasnd@ﬁwity. the code is already in the DSPs 142,

144 to do the job. If, a j gital channel | s _assigned, hoth DSPs 142, 144
are 2(_) conpl etely di‘fFél?ﬁj%%“%’ﬁ%H‘?m% PK/\EVQ éﬁgﬂig&ﬁ %P"IS 14 35 gach
operati on geRANE 148 of (RO firMthéithoBlaStic components , during the melt blending of

composition 10, the second thermoplastic component) preferentially encapsulates, in situ,

—yed

glass fibers 14 as described in detail with reference to Fig. 3 hereinbelow, thereby
producing a network of encapuslated fibers within matrix 12. Moreover, carbon black

25  particles are preferentially attracted to the second thermoplastic component phase and
located at the second thermoplastic component (polyamide or EVOH) matrix interfaces
as indicated by reference numeral 15, thereby making the network of encapsulated fibers
electrically conductive using a much smaller content of carbon black than in the prior art
and improving the mechanical properties of composition 10 as described hereinbelow.

30 Referring to the three Scanning Electron Microscope (SEM) micrographs
of Figs. 2A - 2C which differ in their magnification, the network of encapsulated fibers



controll ed by DSP RAM control 146. At term nation of the digital call

or a handoff to an analog cell, the DSPs 142, 144 are agai n downl oaded
wi t h analwg ogBokd3 sof tware. Software downl oads to the DeEgmaombsszvi a 10
the host interface and at the high speed rate (4.86 VHz) . The
heart of the nobile is the ASIC chip 122 code named "KATIE" (Figure
2), which idl D@istribution® QFPLakist i 14 ' i gital
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devi ces. A RefetensBaiow fratie e FipscBnrotgh §C Qafich fRuktrakd preferred37/ O)
is avail abl e which describes in detail each 5 functional bl ock of the
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KATI E/ KATARI NA chi p includes functions which are used primarily’in a
hand port atsirepassiosphone as wel | as functions used by a nobile (car)
phone. These fungiiong i.n de_keypad scan.interface,. l[ery]C.(a 15
Philips inter-chip cﬁ’ﬁ’ﬂf?ﬁ@ t&oﬁ& Brlgi;%@g‘id)md? g\egpquence qﬁ’#&é{% Qéstrt t one
generator,c@%‘sﬁfgg&er@t coft GgRMAding 32, thOstep Wi ieflBifzing 34 and the stepdgf € 4 1S
a functional block di agf{sam of 't he g KATI EHASI% and gshovf}inng %ﬁepgrraj or

i nt er f ace injeotien nfoldifig 36.dn gnapreferred entbodimenh the dtepfof cempoundites3 ihclndey at i on.
Figure 6 is a dia f the "ABBlE" chip apd audio pat hs.

The véPce EHIEEPS( gé%‘ %ﬁ@ﬁ&ef’f p@}‘YPF%T‘?QBB _ second, meﬁ“%m’é_r fampeRsPoy
voice sig | L@ rai-;g;}% [ ice
signal s aP@?ﬁa{ea bg’argf:%%gf ﬁgﬁta%j ?%g&}omeg% ecf)lnf,ia ﬁé\ﬁﬁ%te t ?’irrtglﬂté%lﬁ%@an
AMPS- conpafibdes as imdivhted by 98 tand ssbsequenomelt edrinp ivwith carbon fiketlgcarbbrebldck 612 codec
i s advant ageously constructed, . in the preferred enbodi nent using

. in
conpanded ¥Rt a 30 Hothenen liwiing saamples descabeg helow, thesompoundiag sigp 3pdech.
Conpanded I, 2= Lati ' S& | 58n '
conpandi ng&?‘%@gggfﬁg‘ %Eﬁeéﬁ \?gllfﬂgme 8?@&&6&;@& gn}Qr ataz(r&%%%ﬁ%%fxﬁé}agﬁgs
restoesng int theh hof 200-28X PEN¢dopraspvindingotohttie Beltfilg. poidd of the polges oSt
wel | - known conpanded del t a- nodul ati on principle is called
Cont i nuous¢ompaaehighanst stcgyesmed p£55 rpm. The resulting compounds are pelletized (step
34) and then injection molded (step 36) at 200-285 °C on a Battenfeld injection molding
machine equipped with a three cavity American Standard Testing Material (ASTM) mold
(tensile bar; flexural bar and falling dart impact disc).

30 Figs. 4A - 4D illustrate four preferred alternatives of the method for

producing composition 10 whereas the composition includes carbon black as the carbon



-14- or CVSD nodul ati on, and has been enployed in applications
where | ow bitrate delta-nodul ati on was the final coding formin which
t he speecworssRostasi r ed for transm ssion or storage. Ui picfhhendo¥2D as
the 5 basis for an oversanpl ed binary A-to-D convertor, requiring
deci mati on and downsanpling, was previously t hought to be conplicated

by the no N I, T ossi bl e,
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a digital sy,lhtélcfllter and use of the digital value therefromin the

deci mat i onWgightglass fibers mdzpa@tﬂ%&@(ﬂﬂf@ﬁmr will be described with 15

reference to Figure R ch is Iovv- ass
(o fereq in’iiltar .88 on‘%“m"’td“g%ﬁ Sitdérarddf ERP Y, cathon 55 Honsiperaly i ng
with the dgidedin the mjlw@bﬂmbl fide’ Alifidicated b Qeﬂefe%@hﬁxﬁ&al 5Pk RnG n,
t he del ta-nodul ation bitrat ggfgs el ther 200k gl t s/ sec. or 240k%é& i
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The fil terogc%ﬁ?g:e@&? applied to one input of a conparator 181 with
the princi ' 186 out put applied to the second input. In

the preferred 25 ippl eRRNisHaleMhe 4l VioReih e UaPOPHIRLK EchobREAT T DY
progr anmabl e

capacitor connected fromthe output o current source 185
to gr ound drpr llepdednwith e¢he polyprdpylene amslopolyamidsSrensdtingli & cesipeinity ajfe433 t her

a pull- curr, oma. cu t squrce made with P-type 30

t rans?‘%t orghmcﬁm énf)ﬁfe?‘“@g @rn‘! 5 32aMPar Figat4C lliusua@arth@almmm th
s oment cEgen °%%“§‘P3@Eﬁi coirate s 4 850 chRBofBRAS i 2°
t he changercslstmqrommhm-sm@a@kmﬁpﬁo&suy&MMlsyslma.35 conpar at or

hi gh/ | ow deci sion as_registered on every clock tick in the first
flip-flop stage of shithe embodiment of Fig. 4D glass fibers are dry blendedi Svith the

29" ST honT e " ! !B B L e e "
deci si®n idonipausdin %%smmu%?&fsﬁwtﬁammﬁh Jn?&idﬁexxfﬂDé@xﬁf&H%o‘f%ﬁG@é' ons

are avallable to the digital syllabic filter 183 pendi ng on the
pattern ofMPae four decisions, the syllabic filter either increments

a 12-bit value by o dcrerretsit by one or, , aves.
The resulting 12 bi Pﬁg %é ﬁ &%Pﬂfﬁ@[ gﬁ?ﬁ‘a{-@’eﬁ I?ﬁttﬁglﬁ%ﬁtho% fused
for ' td ondAF WRER LNGhRal B Fang N S
12-bit di gl?tsal @e]prrg}g)gntogt?gn of&tﬂ{égc esggogprlg#ﬁz&g‘ ﬁibser%gég%gg&?%gr arcrll t he
current | eadiondibers as the warbentcompound: Figs385Av+ 5C arel Rhasiritedférathé noslimitingor 15

184. In t he Haf rred |%I era:antatjon the 12-bit D to- A convertor is
f or me2P by QLR CqmROS copgpriges 100 parts by weighepolypropylens HReparts ki ch

. A 5o pre o VARG B B B

parts by weight carbon fibers.
In the alternative of Fig. SA both carbon black and carbon fibers are added

during the injection molding step resulting in high conductivity (Resistivity of 0.465
25  Ohm-cm) and high flexural modulus (9770 + 428 MPa).
In the alternative of Fig. 5B carbon black is dry blended with the
polyolefin and polyamide as indicated by step 39 instead of the dry blending indicated by
5 step 31 of the other alternatives while carbon fibers are :added (step 35) during
compounding resulting in a resistivity of 2 Ohm-cm and flexural modulus of 9550 + 350
30 MPa



20 controlled by using its associated 4-bit control ni bble to control

the wwdth of its current pulse to one of 16 val ues. The princi pal

| Nt egr at o{yd §xdokyds ~ caused to follow the speech signal pdr/moshases of
not necessarily equal up or down steps. The step 25 magnitude is
given by the 12-bit output fromthe syllabic filter 183 while the sign.
is given by the IcheRAERaNVe ofFRig SQrarbbhdibli-dé hdded Th itiédnYPbuhding US

a sign-nmagni tude representation of the series of steps, which, Wwhen

i nt egr at edstageyresuliing in rgsighisiiyrafts @hmamn illusiratessand) fexuralimadubis £ 883 b+ 267er i cal
facsimle al he anal og voltage on integrator capacitor 186.

The decimatton filter 187 commences therefore by accunul ati ng the

si gn-magni tude step IteRilERMphrécidled that the shebifigi indthod Csed b abRbare Ty
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hi gh-pass frietehRaliig e sfecific el AR AbatRfatobliosy; The
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i = 1-1/ 58 tHeifleural Biodulus above) of compositivay K. [Dh all SndtliwisSthe pestest! ifpition .
Equating the factor 1-1/512 with_ an exponential decay 10, 6 ~factor per clock
tick peri opfoyides an electrically conductive thempplgstic- cemposiion which prosddest bighn wr =

1/512,,s0 PR ISy | Eﬁw- A raqikans/ sec

porreggondlél%mg% ch%ﬂéaw&d%ﬁgh# e ch(lzgrr?hgrsﬁg %ﬁ;&(@pé@%& ngégglﬁﬁht ion filter
is to 15 conpute thghefilotin ék@xﬂplﬁs@ﬂtﬁsﬁh&dwiﬂﬁi&ﬁﬁﬁtﬁﬁ&{céﬁainasﬁe&@bﬂﬁﬁ- The
sumis then output every 8000Hz peri od. It can be shown that the

frequency PresgsbHyentisn. t he above decimation filter corresponds to a sin

/ d f i .2 . =.P..f/80 =
wiso0o duared MU APRembliS! Biethon molded composite pegprlos {12 bem X T 2rem
radi ans/ seg32dHh) @ef@a%&t&ﬁe@?ﬁeﬁe&ibﬂnpﬁﬁeraeg 5? Bneasuring vofulife RisRHGH)

speech frequency of 3.4KHz. T conpensate for this, the accunul“ator of
the filhal @&BordingatpeASTMIDI257es®Y and ASTM Pr4496 -t8Y, mking iéeithleydidsthinents. of

' e Sites bR S 1o el Koot BisBHEs Bwern samRles SRAHSEIREE o f o
the sinx/x rol | tpd fcorlr%gor%d&ng AST RAREEEMOGE GREL isddSfok e %ﬂ%ﬁé@art of

t he speech encoder. nctiron is.to access a stream I nary
coded speepiopatieyleesluation. fSpecifizailyp| ASTMeD 0638 svasnuseddfor aheasafing GBisilsanpl es
per second, and to convert themto a corfesponding anal og speech 35
wavef or m PR ATYND 198 Was: wed 4ok meuiing; Hixure D 256 was used to

(17 20 | ik O RpdcP BrcPREPUIOH 570 05 LMD eAn bl bslfon.  decoder to

operate in correspon ternate no
The glass fiber content and the carbon black content  in each specimen

was determined by using ASTM D 5630 - 94 and ASTM D 1603 - 94, respectively.

The composites morphology was studied_ using JEOL 5400 scanning
electron microscope. Freeze fractured surfaces were studied.

25 In the experiments, commercial grades of PP (homopolymer and
copolymer), ABS, PS, HIPS, NORYL (described in detail with reference to
Tables10-13), PE (high and low density grades), elastomer, PA (PA6, PA66, PA 11,
PA12, PA 6/6.9, PA 6/12), EVOH, glass fibers (chopped strands, 3.2-6.3 mm length,
10-13 micrometer diameter), conductive carbon black and carbon fibers (chopped fibers,

30 6 mm length, 7-8 microns diameter) have been used in this study. Five types of carbon
black were studied. Their properties are s;hown in Table 1 below.

10



The prior art for D-to-A conversion is anal ogous to that for
anal og-to-digital conversion, conprising 5 two principal nethods:
A conventwowsibosbs t o- A convertor based on an accurate rggrgiPloosst Wor k
e.g., R-2R | adder, or using oversanpl ed delta- or delta-sigma
nmodul ation. A third prior art nmethod using pul se w dth nodul ation 10
is also known. Wen 13-bit accuracy or nore is needed, the technique
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avai l abl e, for ex to drive a te one earpl ece.

of the endoestbpappredidted that the sampley priduosd wededn aberdiict Wit IhepRicesdty | N t he
f eedback | oop to the conparator, preventing drift,” while the

digital i mekpdaishe presentinventiondss.| inisptionmelding.ng a 25 | eakage conponent
to prevent drift. In the decoder case, the digital integrator
operates within the | oop so does not need to be | eaky; the anal og

i nt egrator however operates open |oop so requires | eakage to

control drift. The | eaky analog integrator is formed 30 by use of exactly
t he sane programmabl e current - sources and pul se width controller. The
di fference is that, to introduce | eakage, the integrator

capacitor is shunted with a resistor. This causes a

I
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data in and out is transmtted in bit-serial form bet ween the ABBIE
and KATI E/ KATARI NA chi p. 20 The ABBIE chip 124 includes a 5 volt-in
to 8- wolbgkosagt A-to-D converter with 8 channel nultipl eaymero0342d N -
whi ch channel O is used to digitize the RSSI signal. The RSSI signal
is processed by the . m croprocessor while scanning frequency channels
upon 25 power-up in order to | ocat e.rsﬁg Base station whose anal og
control channel is received the strongesg.

read fromt-he-analog i =
avai | abl ¢ Compogitgpnal contr pl dhannel 3. The3di git4zed FRSSI sifnal
used al on with digitized nhhse information to canstruct conplex

nunber s é’plmmlexﬁw%d o 100 sil®fhal 1 préWessi H9. chinel 190 g

used to Asur e battery|vol,t age. annel. 3 nmeagsures, the tenperatur
in the r3di afrBfieFerrper ature cor?pensatsiggn. %ﬁannelg4 3588 rreasusrees t?%ns]
PA power Qﬁamgagip&g}fd er L17g 20Channgl s 1l0and 2ot hroggh 7 age
spare and are tied to -21- +5
vol ts. Th€Carban blatk (BT G@0)gener &6@d by08he Adilo-D 1.5 is 2ranskBtted?2

serially KATLELKATARLNA chip 122 The ABBILE chip 124

al so i ncl ljfee 8-bit-inf5 to 5-volt-out D-to-A converters of whidh |

one is uded to control the transmtter power another is used for

t enper at §Speeifigaaestikaidmany (MR ¢ hi O contPols e 19219 A6\ HEVEXO
(Tenpera n gd Volta tro d tal Cildtor)gaelhie
di gi tal yﬁggg%g&pa$%rgt he oﬁ’?’gges ggﬂera{)'g‘ﬁ orc]E'?:( ann% s 1 déﬁ%d 2 oéorse

kept in  guexupAiMedQhs, P4 St r 39§4Reg 10sRkeg B4 394nt erzogd  t aggBBI BSowhifp
124. Thege values are wittep by the m croprocessor 120, via the sqrial
control | Tensile Sréngtls MPa sephr af® pai 58of pisAs isSédsed 68 sighhl 1563 whfi ch

o the. it i e sl oo L semto 2Ty 0r8 comyer

a2l an _caont ral channe a Lo

it

channel s i ta val'ue for'chanfeél 3 'S senf~via

seri al C“}’Tiéd)ﬂmpact,no'td%&rﬁ’xﬁc 2. 4g separgt e stggobe ts¢l | s the ABBYE chip
124 to uge the Tast 8 bits oh the serial control as 20 the digital valfue

MelhFiowaRate] 3. 52 Asséciatedd witR3the ABBIE &Bip 122 gre
sever al

Lxternal conponents. These include, for transmtting
handset / gﬁes&r ééiﬁl&; tch, a handsfree anplifier and an anti-ali asj_iﬁg
filter a q{ea{ﬂs&gﬁ%?lﬁh_ scalh afii - 2363 al i ggi ng §é tergs Thegm perfqar
anti-ali @sing unctron for the transmt and receive codecs and set

to conveg

t he prop¢iVolemeResitbity bet wea24x101 t 25%10t ed2416* at3kie 7.9x10° ni.oq@phua’gnd
handset @nd the PCM val ues pgassed to/received fromthe DSPs 142, 144.
In a | at ¢ohBBCRer s on of ABB|E, these filters are internal.

addi t i on bi=e=t-he—previ-oue = pationod coRBeReRte—threep! Rseonpedent s
deserve speci al attention. _ RCPO is the pin on the ABBIE chip
124 at which 35 therjbegeiAand 3P fAhsirftdahe depenaiitt O resifivtgRaal piiyfsical

(not shown) connected between that pin and an anal og

-22- properties on glass fiber concentration in compositions 10 for different polypropylene/
5  polyamide mixtures. The increase of tensile strength, modulus and flexural modulus with

increasing glass fiber content is clearly appreciated.
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ground integrates the signal created by the receive codec in ABBIE chip
124. That signal is passed directly to the receive anti-aliasing
filter. 09820503 REXT is the external resistor that sets tgigspo7ndsd er nal

bi as currents fsor all anal og functions in ABBI E chip 124.

M DREF is an internally generated 2.5 volt reference. It is used in the
dual - node radi o as a reference fPableBA transmt codec. 10 Any
control af __either NDSP 142 144 far signalling nessages ta the base
st at i on, |&asipesition control, anflog or digital #%ode, ett., is Sent
directlyfto the DSPs fromthe njcroprocessor 120 via the host intefface
(unnunbepﬂ\ of the KATIE ASILC i5 122 The diaqital

robyeropyleno@EIdBy in the [0  pred®nt invBRtion i¥Wpreferldly a 80.
amide 66 Chosen due to |sts | ow power cogmsunpti o and i tig.s

| 1 rm (for fufure intggration) and 20 its ility yo
‘ g""i%&%’gyt e of merr#y by 5 the &dditi onof theasgn- chip
Caetgye lackt (EC600) circuitrif. The allSernati%¥e is tha8 Z180 W8 ch al §eady

R
1 SI
'

nmenory
i ncl udes r(.”;.i Frefet-y—ratagetrert Hre—#A86—t+cropteeesser—i20— uns
at the clfo 5 rate of the nopile reference oscillator divided by

two or 9| TedsibEieneth/Mba 11 115 | NB&EXT ace RP LNE 562 narosgare 1S granrouagh”

t he KATI [ _ASIC 1% The only I /O fynction d| rec'z):Jh connected tofthe
m cr opr ofiEBI P M nenpry aPflesses, ¢ seriaf? 30 %ecti orf to the

nobi | e' s [itee
registerg,
pr esent
every 1

silelMedulk,MPat hr ough a fizma 203buf f er 26880, argi3l he KA¥E
here is a al -ti opera g sy (05
IMOd“lﬁ’V\Ng;e The KAﬁ5 ASI Cg%é Iugg!‘g;eneraigg‘{én an C%m'ti ck
Jzadiimpent, Rotehed; Fmpt pin 384 of ni €2 oproce¥sor 12071 57

- 23- I ater AbsorpfiSn, 8£€N 1 N Fi gup@z 4, theoKATIE ghy p 12206 i ntegpface from
bpr ocessor 120, (host interface) has_common CLOCK, SYNC, and

the mcr¢
DATA to [f a‘ Cravitpdpidm’y 42 144, PR DATA® om t h&¥2Dsps &% sepdridte, 5
i SYHE puI s@saxm‘e
_I

one
¢tive

10‘ The W angbo

conti nuo , ,
CLOCK is active contlnuously inthe transmt direction-16 b|t wor ds
at 75.9375 k bits/sec. In the receive 10 direction, the DSPs 142, 144 just
pl ace DATA out when necessary. During domnloading of the DSPs 142, 144
this interface is configured to run at 4.86 Miz. The transmt DSP
interface 91 to the nodul ation wavef orm section 92 of the KATIE ASIC
124 is only 15 active during transm ssion of data. |Its CLOCK, SYNC,

and DATA rates may change dependi ng on whi ch node the radio is in.
During idle node (control channel) there is no activity on this
interface (except for occasi onal nessages to base station). For anal og
20 voice node there are continuous 16 bit words sent at 240 k
words/sec. at a burst bit rate of 4.86 MHz. In digital voice node, the
interface transfers 16-bit words at a nmean word rate of 194. 4K

wor ds/sec. To i nprove the transfer efficiency, words are coll ected 25
in a buffer in the KATIE chip until eight are avai |l abl e, and then

bl ocks of eight are transferred bit-serially at a burst bit rate of
4.86 MHz. The | and Q out puts of the nodul ati on waveform

section 92 of the KATIE ASIC 124 are differential 30 CMOS outputs, e.g.,

if I ="1" (VCC or 5 volts), | is a ground or 0 volts. These bit
streans are output at 9.72 MHz and go through a balanced RC filter to

14



create a voltage that

is applied to the transm t nodul at or 115. The

use of bal anced delta-signma 35 nodul ation through bal anced filters to

drive a woogn68egdr ature nodul ator is novel.

- 24-

filter utilizes the sheet-resistivity
conductive filnms on silicon
capaci tance-per-unit-area 5 properti

. . _ PCT/I1,97/00342
In the preferred enbodi nent, an inventive bal anced

properties of deposited

Eeg_g?and t he

subst

ween filnms overlapping wth an

i nterveni '50)?0 TECCT TGl ; ar > tT 6 er
and insullfate roma capacito plate and thus as a distributed RC |ijne
t hat may [pRolypropyldeescri bel@0 by d¢fe resio8t ant®® perdOnit 108ngt 0010 100 100
capaci tancevpgeisy unit I gngth, and |ength. The construction and circuit
synbol folEadi,stributed RC line is shown in Figure 14. Sugh
RC |ines 5 nher gt | ow’pass t¥Pe of® 8t requéncy résponte thit
att enuat epGlass@ber 15 [faoequerpoi es, put the cut2ooff isorathsy gestle.s
Shar per cu{sv-‘(]),ff | ow-pags filters generally achieve their
charact er] S¥F¥®wi th tHe aid of notches in the stop band. | t
i s known [i Gabondlagiot ch ijr0.67he 0.8B&quendy 2Q.5 respanse ndy be £drned usi g fa
di stri but S&C%ﬁo)l i ne by connecting its capacitor plate termnal to
ground thriough a rlesistor of specific value. For uniformRC
| i nes, thjePrapdrieh is conpl ete when the resistor to ground circuit h
the appr i5G S : o1t e 340t =i 63 1T OPEHT T Sige e L he
notch frejguency - i approximately 11.2/RC radi ans per second, where {R
is the t l&$""f‘%rough-resistance and Cis the total di stri but ed
capaci t ancwater Absorption, |@13e ao.conpl @loz oro.guart pas notews cam.obe for ned.os
ot her frepyency responses can be synthesized, such as bandst op, or
bandpass,{ t’he latter by] i ncluding the notch device in the feedback
| oop of ajFiewu Mbdubus, 391 3804 Vht GBAsd, WMl an3sBd, | dBtspasd64oi | 412s 4856
provi ded l?(?a conjuncifion with a quadrature nodul ator for the 35
pur poses {pt synthesizing an arbitrarily nodul at ed radi o frequency
si gnal argTenbils\Bfrenigh, Fi gui2e 15,53whi chs3 53 56 57 59 57 61
- 25- meses the novel D to A conversion technique to generate, ds
well as Ifand Q signal s, their conpl epgent s. In Figure 15, thhe
nuneri cal ?‘mégﬁ'dfm@‘g‘ieﬁ‘n 1% fromls D8P 144%are %% ansf#fred 2b a &bl t Z%ifgma
convertorj % 201. Thi s device is built according to known art to
generate alzml%hactgitrat atrean;lof bi ?g)ary '6{5' S a6|3d :O's Vi a e
short-terjm avelpage val ue proportiona o the nunerical i'nput val ue.
Wth a wotahed, Y& possji bl e nunerical input value the bit stream
produced b Aol Ratd 1111, 13- (thg volt Fe ogea 'L gondi t4 pn bgi ng gqﬂgl
to the chpsen SUp?"[C’Jz val t age) while the mnimum nunerical input val
will genefate 27%he hit pattern 0000000... A hal f-scale numerical

2.16Kg '

Heat Distortion 161 163 163 162 162 164 165 165 163

Temp, °C

Volume Resistivity, | 2x1  9.9x10>°  4x10° 490 7.9x10° 650 814 241 175

ohm-cm 04

Table 4 illustrates the dependency of electrical resistivity of

PP/PA/GF/CB systems (100/12/30/4 phr ratio respectively) on the type of sécond
thermoplastic component (polyamide) used. It is clearly seen that any type of polyamide
can be used for composition 10 and that their electrical conductivity can be determined by
selecting the degree of crystalinity of the polyamide. Lower values of resistivity were

15



15 i nput wll produce the bitstream 1010101010.. .. havi ng an aver age
vol tage equal to half the supply vol tage. According to an aspect of:

t he i nvemo 88120503 extra invertor gates 202 are provi ded ptT/Mipe/oesab put

of each delta-sigma convertor to generate the 20 conplenentary bitstreans

al so. That neans when a del ta-sigma convertor produces a bit stream
100100100 %@&meditai«b&ap@sxmnoqs‘aséd éh PASscHAPA 6 PAIIVPAtIQ%emchyestailme
conpl ementary bit streamw || be 011011011011 .° . having a nean of

2/3rd the pgly[ap‘il@e)zban fag| theggebasedrion m&f6f639mdé’ﬁoét1/ikéundxﬂms polyzantide)1/ 3- 2/ 3

111011101 £ite B8 REE sieenfdion affcondieiv RS, » ishe JBEF S SR W 1 ne
conpl enema@?ﬁéve?l' P 66 (the, mQ$Q%%&%g§3§m?%¢&1eé}W&ﬁyggﬂ& 1/°4, 'so that

the 30 difference Is uppl'y usi ng di fference
bet ween the convertor output signal and its conplenment to represent an
| or Qsignal, the val ue represented can be positive or negative even
with a single p05|t|ve supply, and na'aplﬁf‘*arence 35 voltage need be

ener at ed. pConseguenty—the—iglaseegt———piers=35 r=1pB=are—nrqvi ded
\?\Ilth balan'ap” FASG FA6  PAIZ T PALL™ kA 66 *¥Wo-vire

| nput s r at (fednsiic3adha) MEBN ©- €NUC G TPUSEs 186 498 € TRSPONSTgg to tihe

di fference |nthes als on “the. {wo W|res and unresponsi ve to tjhe
absol ute or longationg) »nmode volktlage bh the!two wires. & 94 gh Hitrate
delta-sig } daEild ModiilbsOMPDI t St r ed@zss  303ar e mMNpl yisewnvesored t gishe arfal og
vol t age t hqg nt ner ¢ by rm the vin ver vol t age
over a lar e?'xrlilfial °£l9’8’?§ its. T |8§° 4&% %gzdonesg%m n’%ﬁ coﬁgﬁ%uou -ti e,

| ow pass fiflzedimpistindtehgd, I a bd#3dwi dfﬂn whi €8 i s #B%maldl fractd2on of (the
bitrate, Sp eQHé%-MM kU 1 Ci giggst 01 ®BSS pbdi depiiped ma,gul atj g8

conponent s.j For bal anced sijgnal conf.i gurat.ion | oped | ;N tihi's

i nventi on, [KelramResistiity ohmem 205 e 3.3x10° e O b%‘f’ih@erﬁxlli‘é del-3&’si dma

convertor O> Out pPu 2 and tne 1, J oal anced nodut at o1 s L19.

The bal anced nodul ators 115 may be construct ed Is so-called Gl bert
m xers. ATbedll slsé bt hprecised tanamOfype of carbomblatiocdn e used with

i nvention includes two identical RC null deV| ces 20 which provide a

| ow pass fcPmpesitiens 4@t iRnsistivithard mechaniepd | propesiies elueampnsites withdfiverF¥on node

commald o dstdl s Joeled el iy Komp A TASRY e PROPRyterc (1B g PAKE 2,
IS Nno resi(sl paes) and glidsglﬂbérs (80 Parts)cRépredtted il Tale csesmstcﬂ&yofsm table Of a

cascade of such bal anced sSecti ons. A practical problemis

how t o comeveals that Ketisgblacks EG 300 @nd iE6h640; dhe m@stsqqnduqtye@arbpnéal@é;p@serct ed
films to oth e.assunmed in the design. If the 30
resistivi twovg?t?‘gg"qg%f'ﬁé’ W’:“’P? ‘gﬂgﬁty response scal es

proportional ly. Double the resistivitpppld hal ve the cutoff and null
frequencies while half the resistivity woul d doubl e all frequencies.
In the case where pr gEisoe dEC pr adoict Xamz2t ol er doorRsX B e cCTexdg to
permt the frequency respqnse tlo be held within desired lints, the
anot her {&eps of the Rphr  Rphr Wphr Rphr Mphr Rphr Wphr PRphr 4 phr
ensile Strength, MPa 56.2 52.1 577 K59 54 142 @451 ﬂ3.9 58.4
longation at break, % D.1 R.S 3 6 2.3 R.6 R.2 3.1 D.1
Tensile Modulus, MPa 3133 2776 911 [R087 PR933 PR291 R147 193 3194
rtl‘e]xural Modulus, MPa 684 i4898 4803 4968 747 [5S108 W335 14948 4638
d Impact,notched, J/m 77 - 72 70 3 74 56 79 72
Specific gravity,kg/dm’ 1.082 1072 1079 J1.079 1i.079 |1.074 076 |1.069 1.074
[Volume Resistivity, ohm-cm 850 1560 789 >108 110 plo® [852 108 x10*
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-27- invention may be applied to adjust the frequency response to
be within limts after manufacture. This is done by neans of an

i nventi ve wWoaBSedhs' Stepw se variation of the line | engtPP:.I.,IEQ.”m,,42

Adj ust nent of the notch frequency is provided by means of a ste
adjustable line length using an advant ageous, inventive conflguratlon

This is used o iiva dkic At Rt Ratiiis' 80 RA3EELN Loalor

t he adj ustabl e notch deV|ce rred

adj ust abl e propertie€ dficompbsitietsolhisi the Hbgaubmt}i@AFH ofahé) m&maﬁs ﬁs)éd As
in-circuit k q secgpon 210 i s cascade-connected mntﬁo swi t chabl e
sections oy 1iesn SomeTablg§ belpw signifisant lower resistiviiepare, obpaiieconsing dor ef t

'Te T engt LaPitpopREbERE b Higte? MrITF s i prbviged 56wl o 215 214 hve

fractional |engths 3dL. Thus vari ous effectlve l'ine | engths can be
achi eved by swtching the switchable sections in or out of 20 <circuit
in the follow ng conbinations: 211 212 213

214 Effective line | engt h out out out out
L out in out out L+dL 25 in

in out out : L+2dL out out in

out L+3dL out in in out

L+4dL in in in out L+5dL

out out in ' in L+6dL 30 out in in

in L+7dL. in in in in

L+8dL An inportant feature achi eved by the above arrangenent is
that the line sections switched into circuit are always contiguous,
i.e. no conbination of | i nes such as "in out in" is used.
Thi s enabl es sinplification of the switching so that the capacitor

pl ates only of the lines need to be switched. To switch a line section
to add to the main line length, 5 its capacitor plate is connected to the
capaci tor plate of the main line. This is done by one of sever al
switches 215-222. ( e.g., by a switch 215). To. prevent the line section
adding to the main |ine | ength, its capacitor plate is either left 10
unconnected or connected to ground (e.g., by another switch 219).
Optional resistances may be added bet ween the sw tches 215-222 and
ground. The swi tched out sections therefore appear as separate,

short RClines or series resistors that are in 15 cascade with the device
and not additive to the effective main line | ength. Thus when the main
l'ine termnal is connected to ground via the nulling resi stor of
Figure 17 the frequency to the null in the frequency response so
created is not affected by 20 the swtched-out sections. To
provi de a matchi ng, stepw se-adjustable nulling resistor, the
arrangenment of Figure 17 could be used. Here, adjustnent of the total
effective resistance is acconpl i shed by switched shunt resistors of

hi gh value 25 instead of switched series resistors of |ow value. The

t he

17



main resistor value Rin Figure 17 is divided into a fraction aR and a
fraction (a-1)R In parallel wth the first fraction aR are connected
two switclwesBoesos resistors R and R2. Switching in R vmlld-r,ﬁ‘g%@gzthe 30
effective value aR to aR-dR, while switching in)both R and R2 will
reduce the effective value aR to aR-2dR Li kewi se the sw tchabl e
resistors R3 and R4 allow t he r gSi nce (a-l)Rto be reduced to
(a-1)R-3dR or (a-1)R-6dR Thus all values of total resistance from 35

Rto R—8 FSmipbkitiok EPS 01 - cangzpbe agnl eed. 5ol Nce tnes g ad] ug nenj of R
is in the dowmward directijon, the - 29-
SW t ches 's p;n@e @3 B) musy be operaioed Dy Inverse control srgnalsgto

t hose of 185 to 8) of re 16. Jhe val ue the fragtion
"a" may eWg m&}%}gso lﬁ%t smal | est ogyt he fourJasvmtche esi storsjR1,
R2, 5 R DMPMGMIQQ gr ¢at ad00possi bl e in deder to nidki m ze 100 he
i nf | uencfy boimideds €S SWi t Cliy resgstanfﬁe Ih "ajis 16 t@O sqgsl. th Rl and
R2 will pe unnecessarlly s mal | while R3 and R4 are Iar andl VIC

versa i f [Clas fikes(Meitex) | di2ge. 12rher¥ or 0an bt i nthm ex‘iosts%Qhat S&n bp
found 10j akb)snaachcmttsm) on. |1 1 aohe oconsptructzeon xf bRe natch
and-thelr apnlications has |

filters 1._-. stablle notch filters
been deé‘?ﬂe’@éd here ungler the assunptlon t hat i nt egratlon op a
silicon |ay manse B0k 5639 C4168  4ges Diso Tiais a5 sERattypehpt ed
to other| fabrication or appl i cati ons. A 600 khz

il19" al akfys 1100 Bs1seR at565he 40RpuR3xi§* t 3 refei ve

14

sanpl e i | part of the KATIE ASIC 122. Dependi ng on the fpode
of 20 horation. tho roc i vo o annle intorface 80 oroduceg di ff ef ent
outputs to the receive DSP interface (unnunbered) The 600 kHz i nput

i flerential i Sna| bl rpnelon? Rovides SXRiles; i oqmipBitans ik Hefbine, o © °

used in tBerbbE GlekCas also iIRAHRES vilkl REra%e BFigd sA 052 ﬂgb&,enwgtm&hanne'

node, anal og voice channel npode and digital voice annel The
recei e s agsptivity nifele$sattan 8D ohm-cm were aohiever] @f casbas lﬁherd;pashmebhbk/giaﬁs‘ er ent

conbi nat i fre uenc and tude of the incom ng signal.
In anal og%gﬁhﬁef’%‘?doﬁﬁgﬂ?é?su i@l %?EOQP@PX@H? compounds, {[gple7ecei ve
DSP 142 ugiiad, I ‘P@ﬁiﬂ &Hsl

channel :Bdl% lﬁ%%&ﬁgglgﬁnﬂé?gg%%ﬁe%e&c?n %ﬁ' ?ISII S saggt al rggerxt‘g%él y
giving 160 k 35 words/sec. For digital voice node, an 8-bit phase and
an 8-bit anplitude sanple are packed_into a 16-bit word

- 30- and sent to t he recel ve D§F L 317) at a rate of 194. 4 k

wor ds/ SeCmi=t— g
There ar e 0 t‘fﬁ'for |nterf ;

codec 124W et Sy of e ed ye-axeip dat a
(PCM to gn om (MHZP}n 1g%l cm(c))f Plgue }AolgBI ébo ldo Zm Th%oJoti o ltog a
seri al Polyamideffi cat i ons d¢Ranni@l t8 sei2 varlﬂousl"m)dé@ anf 14 14

wn
: & ¢
1T

Glass Fiber (Vetrotex) 30 30 30 30 30 40 40 40 40 40
Carbon Black (EC 600) D 2 2 2 2 28 28 28 28 28
Carbon Fiber 0 6 10 20 30 0 6 10 14 20
Property

Flexural Modulus, MPa H850 6264 7910 9770 10514 5964 6675 8129 9641 10495
Volume Resistivity, ohm-cm 344 72 2 0465 0.168 425 122 12 096 032

10
It will be appreciated that the compositions of the present invention, in
particular the ones including carbon fibers and having a resistivity of less than 1 Ohm-cm

provide improved Electro Magnetic Interference (EMI) shielding with a lower content of
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paraneters, such as the Dto A converter values or 10 digitally controlled

vol une, control values in ABBIE chip 124. The PCMinterface of the
ABBI E chi g dddhoses Feauires a burst bit rate of at |east 128ciiz7hesdde
able to transter 6 bits speech words at the 8 k sanpl e/ sec rate. The

PCMinterface uses a burst bit 15 rate of 648 kHz, thus having a margin of
about five ties oyer .t he..m niqumdbur bj e . . The
serial cont%lfoni Pﬁgecagqoﬁn%t?e?'a_ e ﬂxieyﬁ;ey érEag(’?ﬁ %xgoermmqaartpglreg%c?lg in
ABBI E i s t QcopBudiieNsiedics THA wide ralgé of &b?lidaﬁo&f‘%u&ﬁés eRehn rbisin GippHcatighsrat
consists of an 20 '8-bit address (paraneter designator) and an 8-bit new
val ue. Sowkera thebransmms of cagfoaris fropartant fop thelsleaplingsg of the procgsswer down of
unused sections to saye.power in stan nmode. . .. I n .a_hand
portabl e tel ephone a_(a:ﬁd\"'ﬂi fi GPRIECIA %%Wﬂﬁ?‘ﬁ?ﬁ‘%ﬁ%@ﬁl@@ﬂﬁgm%

ear - pi ege p Ridribed Rerinabove ahll hat Rlnerold fddiaAGhs) At BtWhith fikfhin the
transducers are eon%yeg, no comunication with an external handset is
necessary. scopaofihbipreseftdaventiphcexist. Forexample, ovhilatibspresent invetionchap betmabl e

unit is tenporarily plugged intp a 3 vehi cl e gdapt.or.to apt it to

mobi | e opergpsedhed Wigpreterence fp (PPB}PFQR?' ’otﬁe Pﬁ"’l‘dﬂ\‘fﬁ%ﬂ?‘&éﬁ‘iﬂé‘gﬁf gﬁﬂl‘ﬁ?bl“é Yht r ol
signal s 0 a D8 Efend": | } -Vﬁﬁﬁﬁé
Asynchr onouosthégegéel?@éc-ﬁ% g‘%@m&t B‘?‘t‘ﬁ \RT) ?ﬁ%ﬁ??gge%é{e-g\élﬁr@ygﬁgna s are sent

or recei vedpdly@nyleRs baset Sdoipositiohd e p&Fareamsingt EDPE dindt KDPE vithdesfinag ound
100- 200 nVv usi ng t he ABBI E auxiliary audi o input and output pins.

-31- 10  generallyisimitasmeannentp thay ofipelypronylens. Ava examenle.iaopolyethylese based t he

bile includes th d, i.onidii s e, | . ,
T anspack. rDoson (1 0n pat on 4 sl whBR bish plended SRt BB br oRimdl | )"
power hol d pagi %‘glms of glass fiberf\afid 41 pdrisest dattRaMblsika@CAr00) ek ibRORIERE

| ogi ¢ of t he power supply is shown in Figure 3. The basic
oper ati on imesistivity off10f h0‘mbmeembut t on i s depressed on t he handset, the

m croprocessor 120 is_faqrced.into 10 operation, and checks e ignhition
sense input. If the Tﬂ%eiéni‘ﬁ@ﬁm§eH¥% ,34Qﬂ?ﬂﬁnﬂrlgﬁﬁﬁiYem%gVE?dup"
for t he oo Lf not, the mcroprocessor will shut down again.

A scené?io %gﬁﬁéﬁp € power hold signal mght. be 15 that the user is in
conversation node and turns off the ignition swtch. Sensing the
ignition switch is off, the m croprocessor 120 keeps power to the
nobile with t he power hold signal and rel eases the power hold only
when the call has ended-turning off the nmobile. If no 20 call is in
progress, the lack of ignition sense power woul d turn off the nobile.
Figure 7 shows a sinplified transmt path in the nmobi l e. Audio
signals cone fromthe m crophone, and are converted to PCM digital
data by the ABBIE codec 25 124. The transmt DSP 144 receives this data,
per forns gain control, filtering, digital voice coding, error
correction coding and burst data formatting, and sends the result to
the transmt interface section 70 of the KATIE ASIC gate array 122 to
be formed into the correct 30 | & Q signals for nodul ati on by nodul ators
115. In anal og node, the 8 k sanpl es/sec PCM voice is not

reduced by speech coding or subject to error correction codi ng.
Instead, a digital inplenentation of the AWPS specified 2:1 dynam c
range conpanding algorithmis 35 enployed. Sanples of the conpanded
wavef orm are then converted to a frequency nodul ati on wavef orm and
from
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- 32- that to phase sanples and ultimately I, Q wavef orns, bei ng

the COS and SIN of the phase sanpl es respectively. The I & Q
signal s @feosias3 €d to a pair of mxers 5 in nodulator 1¥epPabileas

i n-phase and a 90 out - of - phase signal fed in froma phase shifter 114
at a transmt internmedi ate frequency These are sunmmed and m.xed
"up" to the selected channel frequency g xer 116 to be transmtted
out through a duplexer 100. In 10 an a ternatrve i npl enentation, the "up"
m xer produces an unrmdul at ed carrier frequency which is then I , Q
nodul at ed =t @l G e 2 is asinplifi ed receive
pat h. The |1s m xed aown fr the selected 15
channel fre BOD ( ,O{rrxer T03 fgp & fi1rst. TF frequency using a
synt hesi zedj | ocal ‘oscillator si gnal . The receivier chip 106 then m xes
and filter sl PR&S0SI (ML) down|to a "secof® |F fkquency, with the

assi stance p synt hesi zgr45110 and ferencd oscillator 112, the 20
2nd | F si gn{’°'¥% &ebr% ng sanpl eq 1t?y t he re?:gr ve sanpl e interface :
section 80 pGlashdiber(Melotelx) p 12: 30The KATI B0 chj p 122 converts the 2nd

| F signal tp ser, e sanpleg and a ries of frequency
sanpl es and éaonblac?g&%éla@o%hl ?nultaneogsly converts the RSSI signal to
25 a seri Prop¥rty anpl | t ude vqu ues using 1Its to-D convertor.
The phase nplitude and frequedcy sanples. forwarded to the

recei ve DSP| SrecifioErayitpdtaidmhg. [ 1:07 The rd&%ive D%D 142 perforns

demodul at i ofwyzkdr As¥6rHN, % er @t tenuapipgn, and in digital node,
channel decpdi ng 30 ang speech |deconpression. Thed Z80 microconputer 120
acts as a h Elexunawhoﬂdde MP@I pr qVviB83s ot hell62dnt r ol operations of the
system : L &.d dul at speech a is then sent to the

ABBI E codec IEQP"SQI‘%’&@! Sgn%l es t%ge converQ?éed to baseband audi o for

t he | oudspepKemsile Strength, MPa 19.3 17.1 - 33-

Digital trap SSi on ch | acilitated first reducing the
speech bit é[gggatf cgrﬁépsfek 'éarrpl e/ség of 16 it words provided by
ABEtl)E th]r OEPhOd impa&enéttheat, Vel R sooder . ?he speﬁ coder provi dels a 5f g
nunber o t 20m nts o] peech. Bits are classifie
as Cass 1 &Fg%ﬁ%gﬁ[esiggr% car?a)%gire gss 2 %ﬁts (least significant).

Class 1 bitph23bRg subj ected tjlo the rmst rigid fgrns of error correction
convol utionf codi ng and error detlecti on by neans of 10 Cyclic Redundancy
Check ( CRC) § Heat{aistoranoTemp, 56t s | &6 er 862 time slot interleaver with a

260-bit out )Vhlun%aﬁgsrstwrty %gpn-prht Qypeut  of ?qu integrleaver consists of 130

bits of € previous m SpdgeCh segnen us 1 bits of the

current segnent. 15 This bit streamtfeeds the input of a serial-to-
parall el converter 51 (Fr gure 9). The first bit follows the "X
path while the second ke ¢r@|ltpm§vqmbodzmentsﬂhqmdyplemnmnms as shown in

Fi 9 tage,. the djff h d
o oune ¢ Rescrplared P ARoRE hatoBRe bafodhl £ 1S it obiiRs: BREREHRE 120,
one of four R Ofat pefediedVembbdiffnts, mecmgaﬁnpmﬁﬁr fBrhmnp | ‘ihatrﬁc swb@las pair

00 represents a
acrylonitrile/butadiene/styrene (ABS), polystyrene (PS), high impact polystyrene (HIPS)

and polyphenyleneoxide/polystyrene (NORYL).
Table 9 illustrates two examples of polyethylene-polypropylene based

10  compositions.
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45[ err] phase change,

change,
shifter
filters 53
si gnal
per pendi cul

appropriate choice of |
for each synbol -

and 11 a -135[err] change.

val ues thus represent coordinates of a point on

synbol pair 01 a 135[err] change, 10 a - 45[ err]

Fig. 9 includes a 25 90 degree phase
stages 56 and 57 asge_ei.l seband
S{%%Q@Qf and Q

is applied to the
V\D .
allowi ng any point to be 30 "arrived" at by
and Q val ues. The sequence of 1, Q val ues
is applied topgfoot Raised Cosine filter to

n the multiplier
an 4, The phase shift
ar axes,

pair

generate shooth transitions between points. _ Figure 10 shows

typi cal si qrcomposisipect ories for “3b overlayed.

- 34- ————%uﬁue—del—aa-u MA st andar ds and
conpat i bi | ijtRF 80PEMEL 20)y | 5 54 ioh at the receiver is
acconpl i shqcpeypo (MFIEans of a ¢hannel - adapti ygp equpl i zer to provide 5
tol erance f echoes in the signgal path. A suitable equal i zer may be
based on t {dopprapyleps A4FIASIcl osed i P4 Eur o@4an Phtent Application 0 425
458 A, hern qgoﬂ,am dgncor por at ed{ by rgference. i The Qperation 10

The constuction of pulse tr@ain and traffic. concepts will be
di scussed ijrGlass fiber (Vetrixex)t er un®®r st and t 128 opeyation of the present
i nvention. chanpel t he porti.on of the digital

i nformati or%ebc’“sbrlﬁc%{%%%(rﬁom base tolssrmbl | e, 2 d ITDI le 15 to base, and
contai ns udeRrogeng Si gnalling I nformation as sho in Fig. 11. FACCH

(Fast Assodi

at the

user infori
5, 230, 003,
of 6 slots
4 Slot 5
and 25 tal
synbols. Al
nodul ati on
bel ow.

to Base Sl ¢
Dat a

- 35-

mati on cannot be sent

Sepsifi¢ Oravity. {gdmecei Yer MY di scri Mhat ef bet ween FACCH and

&m&gﬁ%gwg to the tgghnic disghosedf20 in U S Patent No.

herein | ncorporated by reference. ch TDVA frame consists

dlexural ModhlugMPaat ed bel ol@75 2147 ot Slot 2. Slot 3 Slot

e entjre me cont 44 bits (972 synbol s)

%leg%ﬁ%(’dugus #ansmt TLa? equal sﬁZ§4 b-Pts per sl ot or 162

ITeaéllatSmagth,MHmal inflendh. 2 bitz74 = 1 synbol per the
heme utilized in TOVA whi ¢ V\A|| be further detailed
‘Elongan h‘?fz( ? i ncl Jde52t3ne fol | of°’ng ifhformation: 30 Nobile

tIzdddmipadt; notched, J/m G Dat a 70Sync Data SACCH CDVCC

o0 22 1 1P 122- 324

MeFow Retmt 15508 ot for na‘ﬁ fa2

2.16Kg

Heat Distortion Temp, °C 101 102

Volume Resistivity, chm-cm 3x10° 3x105

Table 10 illustrates a nonlimiting example of compbsitions 10 formed
with ABS, PS, HIPS and NORYL with different second thermoplastic component (
different types of polyamide compositions, different glass fiber content and different low
amounts (less than or equal to 3 phr) of carbon black..
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Sync SACCH Data CDVCC Data RSVD 28 12 130 12 130

12- 324 Each full rate traffic channel will occupy 2 tine 5 .
sl ot s. ing will be slot 1 &4, slot 2 &5, afﬁ:l & 6.
There m%gelids?%n in the future for half rate traffic %‘rﬁfeﬂ?ézv\hich
woul d only occupy one time slot. Full and half rate can be m xed on the
sane channel . 10 I n explanation of the synbols used in the sl ot
formats drawn above, the follow ng applies G

GQuard tine R Table 10Ranp ti ne SACCH

Sl ow Associated Control 15 Channel SYNC = Synchroni zati on and
Ti mi ng Compogitiqng 1 2 3Usef 4i nf p¥ matlifon ¢r FACCH

CDhvCC ABS Co e 100D [Tio® T ¢ a1 verification Col or
Code 20 RSVD Resefved Average net data rate
is 13 k bit{8&c for a full raje difgi t al 190 af f i ¢ {chantel

Mobi | e RF oyggt—Ts T CarT e of fimodg—durimo—tTHe ggard tine. Ranp

tinme gives the nobile a 3 synbol 2b dyratign tol reagh the¢ power |evel (PL)
ordered by {N8RYL  pase stat{on. | Thd nobile nust HdOi thin 3 dB of

assi gned . PFpliyamiidd® end Of g Secpid Jymoot- {Ien commanded to
carrier-of flomde _the mobile hutpuf falll s bel awl-60 _dgb within 3 synbol
peri ods. Fof PelyemasI'2  our 30 |fobije iq8Bn {1%ffjc cHannel| "1", and

transm tti ngpdifimide66 S OLS 1 pnd 4] Durjing tnhe of ner [Skot |intervals 2, 3,

5 and 6, thembile pust be bff hecaude otlher nphilds 1 will be
transmittingOBs RHETEOher s|Bs pi® trladlri¢® |%hdmlel § which will all

be using t hgCaaimBladk{ECHOIUENCY12 |3 3 2 3 3 - 36-
and the sarr}g_z.aceL.\ae.L_.ba.:;LaL the istatiion Horwadd and reverse
timng are pf"i"%"é’?’ Ih thejforward {lirecfionja 14ysynbol sync field
is used wmnmsi@fsnwtﬂam-ﬁl Ca0% opio’equal 1 fees ([ er nijng, and 5

synchr oni zat-eh- helJ-1-Eyst-em-oftiirplpultiplexed digital speech
or data signals is simlar to this system i nasmuch as each traffi C
channel is allocated a n rgpd

fashi on. The base 10"[321,(5%!{1?0%?,[&}%22 OWdetR%ﬁrrs% f(i;lﬁsrf‘atl onto e@ch of
t hree noli | ebased compositiois, rbﬁﬁﬁtxmmtanmle&mdlmeéd@rmnies burst of
information for the first mohile again, and s on, The sync_words_ and

CDVCC identify to the ABbEIld ﬂlustra&aﬁ.tbmdmwéqmmofmw PE%@NO%C prpperties |
t he reverse : ¢ fansmts inits turn to

t he sane basghgfag{ﬁg%coﬁﬁﬁ?%%lbgﬁﬁ’wséﬁéomgo% and CDVCC synbol s

i ncluded in the burst identify to the base station which nobile the
burst canme from The difference between the two 20 directions of
transm ssion is that, whereas the base station transmts continuously,
each nobile transmts only 1/3 of the time-and so its transm ssion
starts and stops. The function of the "ramm ng" synbols at the

begi nning and end of the nobile transmt burst are to 25 effect a snooth
start and stop to the transm ssion so t hat unwant ed spectral spreading
of the signal into nei ghbori ng channel s i s avoi ded. Now i t
is established that the only thing sendable or receivable on these
digital traffic channels is 30 digital data, "I's" and "O s". The phone
wll need a

22



met hod for converting all user information into this format, i.e.,

r/ 4DQPSK nodul ati on process. Speech coding is done by a process
cal | ed Vegy@bgnoesos Sum Excited Linear Predictive Coding (V$EIFR¥,9%3

details of which appear in the |1S-54 system standard specifica |on
menti oned above. The VSELP coding is

-37- performed by a vocoder inpl eiegﬁé in the DSPs; the encodi ng
part inplenent ed in the transmt DSP 14 the decodl ng part

i mpl enent ed | : 1 ee

coding is tha t he repetr tion of speech and audi o wavef or
patterns, s—hot—recessanry eSSt RRTTe EHL ‘wﬂV€+ﬁF?F— It
i s possible P(§ g(‘i)r act 't he key cc)rrpglr?gnt S, 1Obrecons Q(EC'[I on nd
performerrcrpd;wlqgtsr on (CRO) and still gun at ajpeduced bit rate. At
t he receive end the signal i$ reconstructed utilizing informatipn
stored in tré’qudeaad ceII site codebooks In ef fect it 12
"fills-in-th ks is duelt is rep tion and bi

i nterl eavi nceq' aﬂ%‘?"r&V ‘atF -out ¢ of E?he dat :ﬁd canr:fgt be de%’gcte‘ii by the
user. 15 g}%—:—b er yisesy Yector-Sgm Exci tegl Linear 5

Predi ction to rrpr ss the 8 wor ds per second to abouff 8 k
bi t s/ second. P&gprl nciple is {o use know edge about the repegitive
nature of spgeec construcf a fornmula wth dynamcally

varying 20 |@petificCGravitp, Kd/ém’ r epr e4e09 thel. ]9pee71 122 These12lP ‘
coefficientd are transmtted as part of the 8 bi ts/ second speech.

The remai ndéVatepAbserption,de k 9 k2%s/ secoﬂd2l s usedl3o trarfk®d t

i nformation caI | ¢d i dual ei ng erro twnaen t he
25 predicti Eﬂe’ﬂgﬁr@%‘ﬂ& APl a aﬁg&?he ac?%ﬂb spee7t ﬁs \%Q@‘Z

Fur t her nor e, '[celggﬂétmgag[usomal ts needegoto 3130  epresyyah the r:;gg@du I i's
reduced by Ifi'’kening 5 nS se¢tions of its waveformto prestored

wavef or ns i rj Eensile StréngthieMBaok" , and56r ansmi t'lO ng onl 6t he codé9book entry
30 nunbers i(ﬂstead of tﬁ%& ol e %f orm com ng dio firgt goes
t hrough 3 pr Breake”™ he AV conv rsion i ch ar% Legvel

Adj ust nent , i 14aer it ng, 4&and Anal to D gjit al rsipn
(13-bit res i€ nOtCheE i T‘hje1 audi o sszgrrpl i ngglrlat eis g@ P
again |ike Meltﬁ‘loivkater, ne. 8.2 5.7 3.7 3.0- 38
Call Procesgin The follfowing is a detail ed explanation of jdigital
cal | proces<i2r$§ °Crid 6Kgal og call jprocessing is very simlar to fhe
digital call ﬁéa?ﬁ?&gﬁﬁngv: 5 §Q| | owi nog ill serve as an gxpl ﬁmati on

of both wth variou Pferences hoted at appropriate |ocatlons
When operat i ﬁgolﬁﬁn‘éﬁl{esisﬁvﬁﬂm i ed, |t Besxbdne wiskio! ekt it 2x10°

initializatijon and self-test roufi nes. The nobile deternmines frgmits
own progr antfi thl-tmet her to 10 s¢an systemA or B dedi cated control
channel s. : = RS- SEEAG=3 o A Al caazaoaar oo s=iit al so
exam nes the si gnal st rengt h D| gr taI capabl e base st at| ons st| Il use

the same anal og contr ol T4fa79 ShindRs the dependence of resistivity and physical properties
on glass fiber concentration in HIPS/PA/GF/CB compound.
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Table 14 illustrates compositions 10 wherein the second thermoplastic

component is EVOH and notpolyamide.

The table illustrates the dependence of

resistivity on glass fiber concentration in PP/EVOH/GF/CB compound.
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Message whi

capapPpop

es this is arn
its 30

Initial Traffic Charjnel desi gnati on

Ch  “updat es “paraneters, usually perfdrns autononous

regi strati onf Specific/Getaktg, Kgdpp! Vi
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al i gnment
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Control orde
page respons
Waiting For
turns off 20
determ natio
is received,

| i

ng 03 succeddw7 1 ndi chpfon.| Next step

Confirmlinitial Traffic Channel

t PQ%rni nald3at thi®05  [point, the call
raffi annel tgrmnate. 5

0 r%?%f thegGﬁ recesl%;3 off the initial

2qupil e tpsges to tdgyodedi gnated channel,

4et TX and RX rate to that freceived by

received val ue, s
F Tensile SpengthsMPat he tli mS%7T ot as 62ddi cat e@l.810 || set time
once synch turn on the

an ,oni zdd,
t at g’7at | nez'f)ower |gv‘€| desi gnated by the

br the nobile Is the

hWatertAdqsorption, ¥hooseq
\ noose
 RleBudf Ml i S

n 1d

Izo&flmgﬁit,ﬂ_dtéﬁeﬁi,ﬁm gnnelggDesi gnagg on Messgpge. fThe nobil e

rtene ursts on thg channel until a 15 physijcal Layer

MeittFlow Ratey2383G,gnngnt 5.0 settihd is redd veqd. For a
ile still in the DTX-high state the rfobile enters the

d8k8t ask. I f tthe 5 second order tiner efpires the nobile

re ts baglggt 0 sys
n DIX-1ow state and

orge10° 1.6x10°

rving
forward nessage

&%ﬂ Sé€

q

HEQ DAL Tk o2
Vbhkind Resigtivity] e resy
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1.2x10°

i

Table 15 illustrates the dependence and resistivity and physical properties
on glass fiber concentration in PP/PA/GF/CB (PP: Elastomer 60:40) compound
containing elastomer. It is clearly shown that the compounds containing elastomer offer

higher impact than the compounds summarized in Table 3B.
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on the Fast Associated Control Channel (FACCH). Wthin 100 nms of a
FACCH or. SACCH (slow), the nobile will 25 respond accordingly to the

fol | owi Ng weERedS : Alert with Info-send nobil e adometedar,
start wai ting for answer task, neasure order-neasure RF

channel Quality (CQV), up to 12, stop nmeasurenents-term nate
measurenents, 30 physi cal | ayer clom rfg -includes traffic channel

power, tinme alignnment, and DTX rressages reI ease- caI I

term nation CJCT wr—— FPECTTTE =TOD € aCRITOY ] it For
Answer task, | C@Bposition, ;¢ . mobill e acknowl edge, wait Tor or der

-43- -ocal—contro—ftena TobiRe et ERRRTTES aC T

to take, depmpﬂﬁﬂ%loff A/ D or 1A()fand o0 S'}Pgt us reagoejst-send
status ness ideget for 5 of der . 8 | 8 waitingofor gan
answer, the oper ation is inhibited for 1.5 seconds and alert] tiner
is set to 6 Glassﬁbcrc(M&a'oteihe folfl owildg may tB@n happe® 30 After 65
seconds the ki d thg 10 trapsmtter, 1s shut

| f user ans n‘gO?sgﬁl‘l(ﬁé@ﬁhnect mss%age is £8 % the base
station sho P abr\liva edgeT—amd UMt TTOVES 0 conver Satton jnode.
The connect r message will} be sent to the base up to three 15

times prior He—55—s t+-mg=o The e ¢
receive any Flexyeal Modily UMP LlrsO(r)nsssagégo%n theﬂ ACCH 0?23 .
Alter with i ambaa,nnmeahmnbl le 134 120 redp@nds wi 100 ACH,
remains in iting for 20 swer Qe and resets al er tifrer .

Ot her orders &mr&mékﬂsisyvitﬁ@hm/&hl 019he 1004 ti ndo or fOr der
i sted abov Lhe—Ret=— s re—=Coire e Mode.

If this had been an Ori gl nation Access r at her than a 25 Response--the pat h
taken several steps ear §1§H 'btehgpprecmtecr%?' %&s&ﬁ“&l&ll&fi‘ﬁ? RO AR ﬂiaf%é?‘s&%
t he conversation e conversation nbde, once again
DTX t r anpveRfonas nbﬁlumtéu ti Wwhat Ha bech particutalydshoamdnt h!escBibed heeinkabove.
remains in high state. Depending on service eq S, ol | owi ng
may occurS a eta the- soeps of the presest ivaptienis defined onjy;| @h&'ﬁﬂc f P on,
send DTMF, change preferred service, Message-As before-this may
contai n handoff or information measurenent orders, 35 audits, etc.

27



-44- To D gi taf fi ¢ Channel a handoff i nvol ves
sendi ng a Mobil e ACK, tm H 1@@ m transmtter, adjusting PL, tuning
*0

t 0 new RAw@bgiznses , settt | kg t he recei ved val ue, PGEIYTDER4T X and
RX 5 digital node, set tinme slot to received val ue, figuring voice
codec, setting tinme alignnment set, upon synchroni zation turning on
transmtter, resetting fade ti ,Mibiting DTX for 1.5 seconds,
remaining in wait for answer state. is1s 10 considered a Mbile

Assi sted HandOFf (MAHO) as the nobi | e perforns Channel Quality
Measurenment (" CQV') whi ch contain Received Signal Strength |Indication
("RSSI") and Bit FEr erl&%‘i&ll&'éﬁﬁﬁéﬁv@éonﬁb@i%ﬁkémﬁﬁﬁngz mex) specified by
the systemincluding the current 15 traffic channel. The nobile then

transmts this i 1Ok i O andof f

eval uati ons. aﬂ%%ﬂ%@%f@%@%&ﬁiﬁeﬁénEgﬁg%“?%d[p%\;}% Ves

sending a Mobile ACK, turning off .the transmtter,.20 terpmpatin iIJ\/l

adj usti ng the power & S&%}d,é‘?*g‘mp ggomponenﬁgwgrp}é‘ef pglgf‘&]s'?'%é“q?(? new
SAT, setting lastic cohfifRht! S &l eRCapsilgting 2 DRI SF
turning on";[i ﬁr&t%gr nang g%ﬁe tlhgg?gﬁgé%dnégﬁﬁatﬂgﬁ Wzgigti ngfgﬁﬂgln \%gr

on anal ogfibeafioreling 2 hetwork of drpapsulatddibersrwithiln saidmiatrbx@andet urns or renmains in
DTX-high state, User termnation generates release message and the
nobile may receive Béb%ﬂaoﬁtcaidpeﬁbxﬁ?l%ferenﬁauytaﬁd&&ﬁfto ts#id R8¢BnH (cBmpBhientlss ! t
messages on the FACCH. . I'f base station acknow edgenent or alert

i s not 30as tognakesaitl neitwerkan sipotricalln¢andnctivemetwigk whthin seidomatox. i t is
retransmtted up to 3 tines. Wth no further acknow edgenent the

mobi @ w 2] turn of fA icbmposition atcvnding ttb eclaiml I Whereinssaid ifinst théinoplastiecei ved,
t he nobile will acknow edggwgri,or to turning off its 35 transmtter.

- 45- componenhisaRotyadefinspmpound with of withewt an jadded slastomss compongBtsages on
the FACCH or SACCH. Some nessages on the nobile require cell site
acknow edderent . |f A compasition accendpig tescliiaf 2 rwheraim faid rpatyiolafin istseleatedi | e
retransm s 5.  the nessage qn the sanme control .channel. After a

speci fi ed TS ST cqpsi *ﬁtogPO]tyHE’P FF@)WHY?;}’)Q%t transmi ssion of the
nmessage. When the nobil e nessage requires an, acknow edgenent
fromthe @ell site, A Fempesition aggording do olgimi 3 fvdherain saidr polymrepYencofs Bhat
nmessage befor ndi di fferent nessage. Channel quality nmeasurenents
are ?%e egglglﬁﬁlgwgf‘g’gat?‘ﬁpglyﬁﬁ’e. Supervision is acconplished on the
digital traffic channel. . with the CDVCC, .rather than SAT. It 15  is

cont ai nedi n each fd} GRMBOSKIAR fqcording.tosglaim ; wherein said sgeo [ongat 1s

conbi nat i irgh state, the CDVCC is transmtted at all

tinmes. InB?ﬁfgmt)dF ;BovvsﬁH state, CDVCC is sent with FACCH nessages.

Ti - out i nt | re. 200 . f .f | t e EACCH d 1200.20
for a ful B rate SacECOmpgsioRacasding 1p cfhim Sygein said Copgpofitign cdupprigey

"Zero". less than 20 paRt§ p&lihdrel pRyaidet EVOR Equi rements, in digital
node the nobile transmt frequency should track

20 7. A composition according to claim 1 wherein said fibers are glass fibers.

8. A composition according to claim 7 wherein said composition comprises

less than 55 parts per hundred glass fibers.

9. A composition according to claim 1 wherein said carbon component is

carbon black .

25 10. A composition according to claim 1 wherein said carbon component is

carbon fibers.
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within 200 Hz of a I’ﬂ”f e 45 MHz |ower 25 than the correspondi ng
base station transm ’l &Hq (1 It should not be nore than 1 kHz

off--  wobgm@ency during c WI tching w t hout inhi Pickirighoessz POVEr
out put . Transmit antenna connector out put will not 30 exceed -60
dB in the carrier-off condition. V\hen instructedto goto carrier-on

condi ti on, the nobi | oul d hin e S ficati ons and
Cornim Ot 08 o0 L composiGtPaticOrdie 1 it MhERFDRY cRBGF dmbient %

i nstruct eqm'kgmggft;&bggbrabpﬁn@a}bml on, transmt 35 power nust not
exceed -60 db within 2 ns. -46-

Total em §9i on powery i a@&lrﬁ | evel
26 dB bel 3\5/% mean A °Q{“S’b 1Hc%({)wer Bércrll eggﬁﬂﬁ yelgn%sstg?%éﬁﬁtgch%gt
exceed 45 nkBdiedlcaroiblbk.out put power while channels 5 | ocated 90 kHz
fromcenter will not exceed 60 dB bel ow nmean out put or -43 dBW

whi chaver ks hi gher é&ﬁ; 5?5%?&5 nes.
Thi s gabl gs t he rmb% cce) \l/)?%n? % ﬁ‘g“é\c{%@t‘g@r r&g{%ﬁl{e? Fﬁk/bs agqupomthe
base st at ibhmndred cabbop fibers10 power |evels "8" or -26 dB, "9" or -30 dB, and
"10" or -34 dB. Digital voice and data si gnal s wll use the
nodul at i on4pret hod knQvgamipesitiont a6ébrflingCto claim di Kaviige tviohinhe/ r@REGOHE From

guadr ature phase shift ke i ng 15 Ferr]/4DQPSK) I n concl usi on,
the presemboutf/btaabont K o dual - mrode TDMA conpliant cellul ar
phone at a reasonabl e cost to the end user. Inplenentation of

t hese phoriés in conjAromposition advoeling tatlaitarir having?d fledsl poBults of bp tdri ng
needed relief to congested systens, increase airtine revenue, and
reduck capbeuli11,000 M¥asts for construction. From t he foregoi ng
description of a specific enbodi ment, others can readily nodify and/or
adapt 25 16for vari odsomppditiaraadcording tectlaigp® biaving adensildistrengtis of up to 69 t hout
departing Méom the spirit and scope of the present invention.

Ther ef or e,"*§%ch adapt ati ons and nodi fications should be and are

i ntended to be conprehended wi thin the neaning and usage of 30
equi val entld- of the dhsemposition Aseemdingntos claim] wheregn said ﬁlfstecgmenmtdgd t hat

(i et b R bR Ao SR BRI I ol o

47 15  polyphethylend¥idde/polysgrended is: 1. A nul ti-node
radi o conmruni cations apparatus, conprising: recei ver CIrCUIt for
receiving fgransm “eﬂ cShPh&ich é‘&@r& ét&&gﬂx‘i—‘r ?ﬁﬁ“sgid gaahen is

recei ved signal s; tran t circurt t| ng an

transm ttlpograhﬁwsmveHon Si gnal S; si gnal pr ocessing circuitry

for processing said received signals and said transm ssi on signals,

sai d signglg, processi AGofipb&itibr '&Ucd?dih@go ith C WRERIP SidRRBtomer comPBARY OF
digital conmmunication nodes; and

comprises a combination of elastomers.

20 20. A composition according to claim 19 wherein said combination of
elastomers affect the mechanical properties of said composition without significantly
affecting its electrical conductivity.

21. A method for producing an electrically conductive composition
comprising the step of compounding a matrix comprising substantially a first
25  thermoplastic component with a second thermoplastic component having a highér
polarity than that of said first thermoplastic component, said second component
encapsulating a plurality of fibers forming a network of encapsulated fibers within said

matrix; and
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swi t chi ng neans, operjtlmm,mj to said signal processing circuitry,
10 for sw tchl ng s "ﬂ my ing circuitry between said anal og
and sai dwib gi/3086 ‘corfmuhi c'at 1on srnodes; WBetRLdN 343 Ority

of the receiver CI rcuit, transmt circuit and signal processi ng
circuitry processes sai d recei ved signals and said transm ssion signals in

both said anal og an t i_n
separate signal 15 gc&g&?ﬁ‘% %&Wgﬁéﬁ&)& gggg Solml’i] cga%né%ﬁﬁf)%@ and
sai d di gltba:hake@ﬁiﬂuﬁt\mklaﬁeleaﬁdﬂl‘y conductive network withih said métrigul t i - node radi o
conmmuni cati ons apparatus, conprising: receiver circuit for
receivin ransmtt Vi) into
recei vedqzs?'lt gnal s; R%é&&d‘ﬁéc?mﬁﬁ’gjté H?r?g%?t C|érrcum?ﬁ?ﬁg ﬁﬁ??tf?ﬁ‘g‘l“%%d
transmt tsa:dg first ahsnnoptasnm cmngcmhs frofDa polyolefin conspognd|wiflr oc esithiong an

Ci rcw try f processi ng said received signals and said transm ssi on
si gna? s, asdQF elastomsr COMPANERs| ng circuitry being switchabl e bet ween

anal og or dlgltal communi cati on nodes, wherein said signal processing

ci rcui try23. i ncAud@IhOthaqcmsinwﬁOtddmgn whersmgmﬂ pqlyalefins isoselegted fromsepar at e
t al t chi
ngre:a;/iev3}"3'g?g‘HﬁBB%q%H‘WSPg‘é{PE’%%\%g%%?&%%@g g circuitry, swten n?O;reans

swi t chi ngz sai d signal processing circuitry between sajd anal g% and said
di gi t al corméinfaEepositian @gersding to claim 23 whereinsaidep FRR i3 § of the

receiver f@rﬁ%@mﬂw‘%ﬁoﬁ% gﬂ rcuit and signal pr oce55| ng circuitry-

processes Si said analog and said digital

-48 - conmupi cati on. nodes wi t hout , us eparate, sigpal paths for

sai 018 ecded i gnascompostiof Accdicie, i st RuTieh ORiFFSRe B b oat | on

nodes. 1 ations apparatus
. formin saJ.d second?thergtopl\%ﬁgcrégﬁrﬁoga% gd;lg d@%m@}f

accor di ng to l'arm processi ng circuit ry

further i | udes a picr ocessor, and .a atio ecific
integrate@ circuit t@f? accoraing to tlaim 73 v%lzﬁremggﬁlﬁémm?xf? Rriges Is§

comuni ¢ ahaPPGp BlistFe®sdl geg to claim 3, wherein said ASIC
i ncludes a voi ce -t o- D and to- A converter. 5. The

mul ti-nmodgy radio co Ol oH 1BkdG 4,
wher ein sal d transm't 3 I gl ta&am gna%ﬁgtrzz?’e@g%?,sgg%&%@%%l ve t%ﬁrsgl tal signal

SI gné ro 5S0r and %h‘gﬁs roces?admg ]563%:18%%/}% gﬂﬁ%’%ﬁgfﬁgﬁ%@é?nsm ssion

Thqhmugs barwhﬁ&gé@ 1GRHReRL cat i ons apparatus according to claim
5 wherein said switching nmeans 1 ncludes downl oadi ng progranmm ng

i nfor ITB.tI | i i d
receive g| tal si gngﬁ t%(?do%gérrgﬂ{lﬁst?g 2 Vsh%lméd&}:g};'rmt?r(lg}g] &%{ﬁt l?m%gr %ﬂ

swi t ched.black. A nul ti-node cel | ul ar radl o tel ephone
capable of transmtting anal og speech in an anal og- FM node or digital
speech im@n al | ocapeghethoBeSbrdifl 18 claim 2] "Wi@dihdakt chrbS® cBinpoRbRNis

mul tipl e access (TDVA) frame period, conprising: nmeans for

di gi 20 zi egrbonsfiheesh signal for transmission to produce a 20

representative streamof nunerical sanples; processi ng means
for proce®lsi ng sai dAnmswhbd @edordiagmbd efaiinr2 o Whereir snid eadbbAtcdmponent ik aAnd Q
signals representing, in an_anal og node, vector conponents of a continuous
f r equencympdEgIof tcedoon&énc!sasqlgqmngbqrs-m ternatively, in a digital node,

representing vect or conponents of a digitally nodul ated TDVA bur st
signal ; a3 25 A methoduantmﬁngeo robaiim| 29 wompeising kesy thanot@ gwrtsgpeyai d |
and Q signals to obt in said anal og node, said conti nuous
frequencgh %ﬁkr o signal or,
-49 -

25

33. A method according to claim 30 wherein said composition comprising

less than 30 parts per hundred carbon fibers.
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alternatively, in sai d”lmnﬂmllmﬁﬂﬂ l gener ate said TDVA burst signal in
said - -+ -allocated t I” n) A mul ti-node cellular

radi o t elweplgeasoaccor dihg T o'cl 8inf7,* wherein sai d protassvoss2zneans
i ncl udes a programmuabl e signal processor conprising 5 program st or age
nmeans dynami cally reprogrammable with instruction to perform sai d

di gi tal “mde processh igapia Rahig 8| Hin MISHALARRNRMpoRRERH Bhohfh MOde

cont rol S|gnal receive om t he cel net wo

mul t i - modeesistivity|from atsotit 0.1 tehleuh d0’ohnapabl e of receiving digital

speech signals or anal og speech signals conprising: 10 down
conver si osreans to &%&ﬂﬁfdtacéotﬂmg%\é%nﬁlgﬁﬁéreﬁl%aﬂ dofipR5ifiBA had Eﬂékﬂ'&lal

in a digital speech reception node and an anal og speecCh reception node;
vect or anammbmﬂuﬁdpgoabhu&hﬁmbméPmn means to convert said internediate

si gnal in said digital speech reception node and said anal og speech
recepts on3gpde to a A methodsicli:&ﬂingotb dlanp2®wheteirbsaid compssition g Pheasie and
anplitude informatio nunerical processing neans capabl e of
processi ngtrergth of FPEHﬂXMWaconplex nunbers in said digital speech
recepti on node and sai d anal og speech reception node in order to
obt ai n spé&ch sarrpl eA method according to claim 2ﬂ>cbmpﬁsingfﬂmtqi of formmgsaiddfirstr ocess

sai d speech sa into an anal o si gnal romfor driving a
speaker . copipon at Fom acrylopitrite/ pitadlene/styRgeR %‘36% ehléa 11BP3ck| RabeFbene
accordi ng said numerical processing neans

i ncl udes §5§ Q?hﬁﬁéﬁf ég’%ylg{lyﬁ)rocessor conpri sing program storage
nmeans_ t ha n am I de r correspondi ng
ei t het? ; ot3§a| d di gi t |mﬂ5%Ae ‘%‘P@ﬁ% doq s%ét}rr%%e os dF‘“er’dt ePIEpangRt ol

si gnal d sosyéycel | ul ar net wor k. : A mul ti-node
ceIIuIar a i o tel ephone capable of transnlttlng anal og speech in an
anal og- FMy de or di | I S

repetiti Veg’?I me di Vllgl on @?&%Méé%glaﬁh %%%f&%ﬁ sl élée)s??lgé &r{n%ong?tgi ta
node, comprises a combination of elastomers.

conpri si ng: means for d|g|t|2|ng a speech S|gnal for

{ransm ssiagn | 0 P 0GR according 3B cBARNOAN ! in Shit RHANarBH TE e ImeRATD! o5

processi ng neans for processing es In order to generate
5 a5 | eaffectothe rhéchanioal Iropenticsi o;frmid canpasitiont witliput isignificahtly) affectimg itsect or
conponent s_of a_continuous frequency nodul ated radi o signal or,
alternati \F@I“'V‘cal engiHetEVIfy; gital node, - representing vector conponents
of a digitally nodul ated TDVA burst signal; and

nmodul at or nmeans for nodul ating said at | east one transm ssion signal to 10
obtain, in said anal og node, said continuous frequency nodul ated radio
signal or, alternatively, in said digital node, to generate said TDVA
burst signal in said al l ocated tineslot. 12. A

mul ti-node cellular radio tel ephone according to clain111, wher ein

sai d processi ng neans includes a programrabl e signal processor conprising
15 program st orage neans dynam cally reprogranmable with instructions to
perform said digital node processing or said anal og processing
according to a node control signal received fromthe cellular

net wor k.
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